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A COMPRESSOR FOR 


15,000 POUNDS PRESSURE 


The compressor pictured above operates at a pressure greater than the water pressure 

at the bottom of the deepest ocean—6'!/, miles down. It has the power of a big loco- 

motive. Its 4-foot diameter cylinder inhales about a box-car full of gas every minute 

through a 20-inch intake pipe. After being compressed to the tremendous pressure of 

| 15,000 Ib per sq inch, the gas leaves the machine through a pipe of less than 1-inch 
} inside diameter. 

This 2500-horsepower machine is one of six Ingersoll-Rand 7-stage units built fot 

_ Hercules Powder Company to compress a mixture of nitrogen and hydrogen for the 

manufacture of ammonia —a vital synthetic used to make explosives and fertilizers. 

Synthesizing ammonia is only one of many high-pressure processes that use I-R com- 

pressors in the petroleum, chemical, food, and process industries, Developing and build- 

ing compressors for such applications is another phase of Ingersoll-Rand engineering, 












If you have a problem involving the compression of air or gas...no matter how 
bigh the pressure...Ingersoll-Rand experience can help you. 


Ingersoll-Rand a 


11 BROADWAY, NEW YORK 4, N. Y, 
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New Filter Delivers Dry Air Only 


























Amazing results are being reported by users of 
the Model AAPHS Pipe Line Filter as a 
final stage in the protection of delicate pneumatic 
control instruments. 























Typical comment is that of a large producer of 
electric and steam power who says, ‘We tried sev- 
eral well-known methods of moisture and oil 
elimination without satisfactory results. Your Model 
AAPHS was finally installed in the air line 
and since then we have had no trouble whatever 
with oil or moisture in our automatic controls.” 


NEW 44-PAGE CATALOG: Describes 
entire line, including filters for building 
ventilation, pipe lines, engine, and 
compressor intakes. Your copy is ready. — 


DOLLINGER CORPORATION 


(Formerly Staynew Filter Corp.) 


7 CENTRE PARK, ROCHESTER 4, N. Y. 
“Aix Filter Headguarters oe 


STAYNEW 
FILTERS 
PANEL (below) for high-pres- 


sure boiler controls. Model 


AAPHS filter-protected. 
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Your Dayton V-Belt Distributor is 
Glad to Help You Lick Drive Troubles 


Whenever you have any power transmission problem 
- - - Of conversion, or of redesign, or a check-up of 
trouble or loss of efficiency from your present drives, 
call in the Dayton V-Belt Distributor. He will engineer 
and help you install the quick, dependable, smooth- 
running, full-positive-power-transmission of Dayton 
V-to-V or Dayton V-Flat Drives. 

Remember, the name Dayton Rubber stands for 


Technical Excellence in Synthetic Rubber develop- & 

ment. And your Dayton V-Belt Distributor is there A, 

to bring you every benefit of Dayton’s 38 years of el Wy & 0) inh 
successful assistance to Industry. 


CALL YOUR DAYTON V-BELT DISTRIBUTOR OR WRITE DIRECT we ae 


THE DAYTON RUBBER MFG. CO., DAYTON 1, OHIO = | | 
The World’s Largest Manufacturer of V-Belts ij oO o 

Export Division: DAYTON RUBBER EXPORT CORPORATION Gl 

38 Pearl St., NewYork, N.Y.,U.S.A. Cable Address: WIDBLOCO 


MAINTAIN VICTORY SPEEDS— CONSERVE YOUR TIRES The Mark of Technical Excellence in Synthetic Rubbef 
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Air Support for Ground Operations 


7° SUPPLY the continuous “air sup- 
port” necessary to maintain the pace 
of “ground operations” involving the 
use of rock drills and other pneumatic 
tools, air compressors must operate at 
top efficiency. 

Because of the importance of effective 
lubrication in securing efficient perform- 
ance, experienced operators lubricate 
their compressors with Texaco. 

Texaco Alcaid, Algol or Ursa Oils 
assure wide-opening, tight-closing 
valves, free piston rings, open ports, 
clear lines, continuous air supply. They 


also assure maximum service life be- 
tween overhauls, fewer repairs and re- 
placements. Their use in air compressors 
is nationwide. 

Texaco lubricants have proved so ef- 
fective in service they are definitely pre- 
ferred in many fields, a few of which 
are listed at the right. 

Texaco Lubrication Engineering Ser- 
vice is available to you through more 
than 2300 Texaco distributing points in 
the 48 States. 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


THEY PREFER TEXACO 


* More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 


% More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


* More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


* More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 


*% More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other brands 
combined. 


TEXACO Lubricants 


FOR ALL 


TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT—CBS ¥X* 


Novemser, 1944 


AIR COMPRESSORS AND TOOLS 
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for the Post-War 


After the Victory parades, after the tumult and the 
shouting, the world will look to peace and reconstruc: 
tion. Exhausted natural resources will have to be 
replaced; cities and towns rebuilt, the work of men 
and machines will be needed to restore the things 
ravaged by war. Eimco offers its Parade of Rocker 
Shovels as a contribution to that purpose. Mechanical 

.~ loading of materials on the surface and underground 
will speed the return to normal and for every job an 
Eimco RockerShovel is available. 


Eimco RockerShovels by the thousand have worked 
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night and day in all parts of the 
world to bring Victory through pro- 
duction and in the post-war period 
RockerShovels will continue to oper- 
ate at maximum capacity with low 
cost maintenance. Eimco service en- 
gineers will again give to users the 
full benefit of their world-wide 
experience. Eimco’s designing en- 
gineers will add new features and 
improvements to retain for Eimco its 
leadership in mechanical loading. 
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Executive Offices and Factories Salt Lake City 8, Utah 
Branches: New York, Chicago, El Paso, Sacramento, St. Louis 


THE EIMCO CORPORATION 




















The ingersoll-Rand R-48 and R-58 Stopehamers ‘are 


built upon the principle that the machine should do 
the work ... not the man. : 

Performance records everywhere prove that their 
easy-handling makes skilled miners even more produc- 
tive. Some of the features that make stoping easier and 
that will enable your men to mine more ore are: 


1 LIGHTWEIGHT— The R-58 weighs 116 pounds and 
the R-48 98 pounds. Each of these Stopehamers is 
lighter than other machines in its class. 


2 BALANCE— The center of gravity is such that the 
machine assumes a natural drilling position when 
picked up. This facilitates raising the drill to any 
operating position. 


3 EXHAUST— The exhaust is located on the side of 
the cylinder opposite the operating handle. It directs 
exhaust air and water away from the operator and 
makes for easier handling. 


4 SHORT OVERALL-HEIGHT— R-48 and R-58 are ideal 
for use in narrow, restricted stopes as well as in large 
stopes. Their short overall-height prevents.tap heaviness. 


5 THROTTLE VALVE— The throttle handle facing to- — 
wards the operator is easy to reach. It requires only an lias - Scan aadoe. 
80° turn for full opening. A half throttle position facili- 
tates “collaring’’ because the piston then actually runs 


at only half speed. 


6 FEED-LEG CONTROL— The feed controlon these two 
machines is superior to any/ever put on Stopehamers. 


It permits many fine variations in feeding power under I li-R dad 
all drilling conditions. Ngerso anTi 


11 Broadway, New York 4, N. Y. 
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WHEN YOU NEED 


0-C Motor 
ontrols 


CONSULT WESTINGHOUSE 
BUYING DATA 
(NEW CATALOG 7000) 





With the new Westinghouse Buying Data, you 
can select and purchase the proper motor control 
in half the time. 


Data, as presented, is striking in its newness. 
It’s easier to read, easier to understand, and 
easier to use than any published previously by 
any manufacturer. 


Chances are—if you are a buyer of motors and 
controls—that you have already received a copy 
of this new Catalog 7000 by mail. However, if 
you have not received your copy, write, wire or 
phone your nearest Westinghouse district office. 
(Requests will be filled through district offices iii 
only—no mailing from Westinghouse head- 
quarters at East Pittsburgh.) J-21309 





Westi ghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





\ 


, = 
S ENGINES 


AGAZINE Novemser, 1944 





Apv. 10 CoMPRESSED AIR MAGAZINS 








ilk T SIAN SH 


BRA OA AS AG & @ @ &@ | 


ON THE COVER 


ORE picturesque than most modern 

mechanical creations are the. wind- 
mills of Europe, which date from the 
twelfth century. Because the wind gives 
up its energy without cost, thousands of 
these mills remain in service in an age of 
steam, electricity, and internal-com- 
bustion engines. The example illustrated 
has warped radial arms the better to 
catch the wind’s force. Canvas is 
stretched over their metal frames, and 
the area covered is automatically in- 
creased or decreased to regulate the 
speed according to the wind velocity. 
The picture is reproduced from a photo- 
graph by Barbara Green from R. I. 
Nesmith & Associates. 


+ 
IN THIS ISSUE 


LTHOUGH welding has replaced 

riveting to a great extent, it has also 
given rise to so many new applications 
for air-driven tools that its over-all effect 
has been to increase their use in industry. 
Our leading article, which traces North- 
em Ordnance Incorporated’s outstand- 
ing record in war work, shows how pneu- 
matic tools serve as accessories in typical 
welding operations. 


IX times during their hectic history, 
e lead-zinc-silver mines of 2-mile- 
high Leadville, Colo., have been de- 
Watered expensively by pumping. Now 
the Bureau of Mines is driving a tunnel 
beneath the heart of the mineralized 
area to permanently drain it to that level. 
See page 280. 


E Liberty Ship has been this war’s 
truck horse of the sea, carrying 
millions of tons of vitally needed supplies 
to the far corners of the earth. One firm, 
located 600 miles from tidewater, has 
built the propulsion engines for one-third 
of our entire Liberty fleet. The story of 
accomplishment begins on page 286. 
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War Work at 
Northern Ordnance 


Roland &. Hall 


PLANT AND PRODUCT 


The war has caused Northern Ordnance Incorporated, offspring of Northern Pump 
Company, to become the largest industrial employer in the State of Minnesota. 
Pictured above are the entrance to the administration building and a night view 
of the shops where vital naval munitions are turned out. A section of the assembly 
floor (center) shows gun mounts in various stages of completion. Aboard a trans- 
port, somewhere at sea(upper right), one of the 5-inch guns built in its plant serves 
as a background for religious services conducted by a chaplain. Final assembly 
of the guns takes place on carriages (lower right) drawn by an overhead crane 
(note hook at lower right). Here, as in the case of all the manufacturing steps, 
everything is under the watchful eyes of inspectors of the Bureau of Ordnance, 


U. S. Navy. 


ORLD WAR II has demon- 
strated the tremendous strik- 
ing power and strategic im- 
portance of naval warfare to the com- 
plete satisfaction of even the most con- 
servative “armchair admiral.’”’ Perhaps 
nothing can typify the role of the Amer- 
ican way better than the growth and 
modernization of the U.S. Navy and the 
key industries which made this amazing 
strength available in record time. 
Warships, basically, are the means by 
which naval guns are brought to bear on 
enemy targets. The design and produc- 
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tion of naval guns is obviously of vital 
importance to sea supremacy, and it is 
interesting that one of the world’s largest 
makers of naval ordnance is located in- 
land remote from salt water. What was 
a 400-acre field of corn on the banks of 
the Mississippi in October, 1940, now 
marks the site of the expansive, ultra- 
modern plant of Northern Ordnance In- 
corporated. It is on the outskirts of 
Minneapolis, Minn., and is called with 
pardonable pride by the top men “the 
world’s finest machine shop.”” Northern 


Ordnance Incorporated is the wholly 





owned subsidiary of the Northern Pump 
Company. 

Known before Pearl Harbor as a smal 
manufacturer of hydraulic pumps, this 
ordnance maker extraordinary has had 
conferred upon him every superlative ad: 
jective in the vocabulary of the nation 
war leaders. Red tape and convention# 
methods have been ignored at Northem 
Ordnance to make way for the men who 
know how to get things done. Th 
Bureau of Ordnance, U. S. Navy, has 
long since become accustomed to the 
production miracles accomplished there, 
and has wholeheartedly codperated int 
manner that has made the plant th 
finest of its type. The factory stands 
a model of efficiency, as an evidence 
what private enterprise can achieve. 
The meteoric growth and success of tht 
company is due in large measure to its 
energetic, resourceful president, John B. 
Hawley, Jr., whose leadership and visi0l 
are a saga of modern industry. 

The naval ordnance rolling off th 
plant’s production lines includes 5-inch | 
38-caliber and 3-inch rapid-fire, dual puil 
purpose gun mounts; electric-hydraulit ees 
elevating and training gear for largef ~ 
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uccess of the 
easure to itsf*pons of different sizes; electric- 
drives for torpedo-tube 
hounts; powder and projectile hoists; 
nd pumps for various hydraulic systems 
nd for emptying flooded ships’, bulk- 
heads, Northern Ordnance Incorporated 
-Puilds everything but the barrel and 
ipreech mechanisms of the rapid-fire 
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- fixtures, and special equipment. 


In addition, with its complete engi- 
neering and manufacturing facilities, it 
makes many of its own machine tools, 


The 
production score becomes even more 
fantastic when it is taken into account 
that each of the 5-inch guns—just one 
of the many complicated items turned 
out—comprises approximately 50,000 


parts, many of them machined to split- 
hair accuracy. It is an unforgetable 
thrill to sit on the gun-trainer’s seat of 
one of these weapons, whirl the double 
hand crank with a touch of the finger, 
and feel the 17-ton carriage spin smooth- 
ly beneath you as the barrel moves 
ominously in a steady arc. A separate 
mechanism is used to elevate and de- 
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press the barrel with the precision of a 
Swiss watch. Designed as an all-purpose 
gun, it can be elevated for slapping down 
high-flying aircraft or depressed to a 
point below the horizontal so as to bear 
on surface craft and submarines. 

Construction of the plant was rushed 
as soon as preliminary plans could be 
drawn, and some machine tools were 
actually in operation 30 days after 
grading work had begun. One-eighth of a 
mile of shop structure was built in ten 
days. In November, 1940, a heavy bliz- 
zard made most folks duck for cover, but 
the construction crew stuck on the job 
and worked through the bitter storm, 
catching sleep in 4-hour shifts in sheds, 
while food and supplies were brought in 
through deep snowdrifts. 

During March, 1941, frozen soil con- 
siderably delayed the laying of floors 
and the installation of piping and other 
equipment. Coke fires were built to 
thaw the ground, but this was tedious 
and also generated clouds of objection- 
able smoke and gas. Northern Ordnance 
engineers then got on the job and came 
up with an idea that did the trick in a 
few hours. They took lengths of steel 
culverts, 4 feet in diameter and 8 feet 
long, cut them longitudinally into two 
semicircular sections, and placed them 
on the ground. Into these covered areas 
they sprayed fuel oil by means of an oil 
burner with air at 100 pounds pressure, 
creating an inferno of heat. Batteries 
of these defrosters were used, the high 
temperature evaporating much of the 
moisture and eliminating the mud 
caused by the other method. It was 
found that four hours of this treatment 
was sufficient to thaw the soil to a depth 
of 2 feet. 

The parent company of the present 
firm was the Northern Fire Apparatus 


Company founded in 1907. This Min- 
neapolis concern sold pumps and light 
fire-fighting equipment, merging in 1913 
with the smaller Pagel Pump Company 
to become the Northern Pump Com- 
pany. John B. Hawley, Jr., a prolific 
inventor, entered the firm in 1926 while 
still in his early twenties, bringing with 
him a brief case bulging with his patents. 
Under his eventual leadership the 
Northern Pump Company began the 
production of hydraulic equipment and 
related items for the U. S. Navy in 1932. 
As Navy contracts mounted under 
national-defense stimulus, the company 
expanded; but, finding its factory still 
too small, sold it to General Mills. 
Ground was broken at Fridley, just 
north of the Minneapolis city limits, for 
the modern war plant which, today, 
represents a total investment by Hawley 
and the U.S. Navy of some $25,000,000. 

Moving bag and baggage from the old 
establishment was a herculean task. It 
had to be done in secrecy because of the 
confidential records and priceless ma- 
chinery. Equally vital was the need of 
careful planning to avoid loss of pro- 
duction man-hours. The job was begun 
one noon early in January, 1941, with 
tense excitement. Every piece of ma- 
chinery from a massive boring mill to a 
typewriter had been catalogued and 
labeled with the building, room, and 
location it was to occupy in the new 
quarters. During ensuing hours, diesel- 
electric locomotives shuttled trainloads 
back and forth under heavy guard, 
operators accompanying machines to 
supervise handling. Flat cars carried 
the equipment from the old directly into 
the new plant, where a well-organized 
battery of cranes picked up each piece 
and swung it into its new position. By 
early morning, machines were turning 
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WELDING OPERATIONS 


The plant's welding operations compare favorably in both scope and skill with 
any in the nation. The view at the lower left shows part of an arc-welding line 
where the work is firmly held in sturdy fixtures that can be rotated and tilted, 
making all joints accessible. Next to it is a close-up of such a fixture. At the top, 
left, is pictured the Unionmelt process by which the wire rod is fed from a reel. 
The entire welding process takes place beneath a granulated material which has 
the trade name of Unionmelt. Every inch of the welds is inspected by the mag- 
naflux method, as seen above. 


V 


) Pver on test runs. Exactly one-half day 
had been lost! 

Like an immaculate officer standing at 
ttention before his column of troops, 
he administration building, flanked by 
andscaped grounds, heads the six shop 
bays, each a quarter of a mile long. 
mpressive are the seemingly endless 
ines of shining machine tools shaping 
precision parts—the long rows of weld- 
ng, assembly, chipping, grinding, and 
indred operations. Of the most modern 
ndustrial design, the buildings are ex- 
eptionally well lighted. Both shop and 
fice structures have immense areas of 
lass, as a result of which the interiors 

e almost as light as open spaces. This 
has been of importance in keeping ac- 
idents down to a minimum and also as- 
ures the vision so essential to accurate 
machine work and the rapid handling of 
materials. Nearly 8 miles of broad 
streets,” with names such as Broadway 
nd MacArthur, connect all buildings. 
undreds of employees on bicycles and 
itney trucks scurry about in the shops 
tall hours of the day and night. Vis- 
sin the plant are immediately con- 
tous of the fact that everything from 
he ground up is new; and crack main- 
mance crews keep the machines and 
fipment in top condition. 

Northern Ordnance is famous for its 
Mhovations in practically every phase 
bf production and manufacturing. Il- 
ustrative of this is the welding proce- 
bure. In the early stages of planning, 
elding was recognized to be an ideal 
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means of fabricating naval-ordnance 
material and, as such, to merit special 
attention. In many factories, ‘‘welded 
design’”’ means the use primarily of con- 
ventional joining methods, with welding 
entering into the last stage of con- 
struction. 

At Northern Ordnance, a section of 
the engineering department has been 
set up to function as an integral part of 
the welding department. There the 
welding layout engineers devote all their 
efforts towards the design, tooling, and 
flow of fabricated parts for efficient 
production. There new or revised de- 
signs are broken down into component 
parts or subassemblies so as to simplify 
welding operations and to minimize the 
distortion of parts through expansion 
and contraction due to heat absorbed 
during welding and subsequent cooling. 
Purchasing and production men are as- 
signed to the welding department to 
coordinate the delivery of materials with 
production schedules. 

Fabrication is done at phenomenal 
speed by both manual and automatic 
welding methods. The procedure starts 
with the beveling of plates by gas 
torches, power saws, or by machining, 
as may be required, and continues with 
the welding of subassemblies until the 
unit is completed. In planning the weld- 
ing, three principle considerations are 
taken into account: 

1- Uniform parts must flow smoothly 

to final assembly. 

2- Distortion must be controlled and 


“locked-in” stresses avoided, warp- 
age tolerance usually being held to 
plus or minus % inch, and even to 
142 inch in some Cases. 

3- Joints must be obtained which 

will pass the rigid U. S. Navy and 

Northern Ordnance specifications 

which call for inspection by magna- 

flux of every inch of a weld to de- 
tect flaws. All welded areas sub- 
jected to high stresses are also ex- 
amined by X-ray, permanent nega- ‘ 
tives being filed each with a number 
identifying the inspected and passed 
part in relation to the entire welded 
joint. 

Metallic arc welding is the method 
most extensively used. The work is 
mostly done with 60-cycle alternating 
current, as this has been found to result 
in the highest-quality welds on heavy 
steel plates. These range from '4 inch 
to 3 inches in thickness and are usually 
joined in the flat position. Direct cur- 
rent is generally employed where weld- 
ing is done in the overhead or vertical 
position and also for sheet-metal work. 
Other means and methods such as the 
Unionmelt, flash and resistance welding, 
as well as the oxyacetylene torch are 
used on certain metals or assemblies 
when it is of advantage to do so. 

The first unit of a newly fabricated 
assembly or ‘‘weldment” serves as a 
model, and its progress is studied for 
possible improvements in assembly. 
Jigs and fixtures are utilized at nearly 
every step not only to speed the lining 
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up of parts and of welding but also to 
guard against distortion where warpage 
cannot be controlled by the welding 
sequence or by deforming the material 
beforehand so that it pulls into correct 
position during welding. Most jigs and 
fixtures are of uncommonly heavy con- 
struction to minimize distortion in the 
course of the work and to insure dura- 
bility and precise alignment under severe 
service conditions. 

As a further means of producing high- 
quality welds, it is standard practice at 
the plant to root chip and root weld all 
joints, the bottom side of a joint being 
called the ‘‘root.’’ While firmly held in 
a fixture, a typical assembly is first 
welded from the top—that is, downward 
into the beveled edges of the two parts. 
The fixture is then rotated 180°, and a 
generous amount of nonfused metal is 
gouged out with an air-operated chip- 
ping hammer. After that, the welder 
deposits the final bead from the root side. 
This procedure usually requires elab- 
orate jigs for accuracy and to make sure 
that all the work is accessible for weld- 
ing and chipping. 

In this manner each joint is welded 
from both top and bottom, resulting in a 
sound weld free from nonfused areas. 
The contour of the beveling, which is cut 
to insure adequate fusion between the 
parent metal and that of the welding rod, 
varies according to plate thickness and 
type of joint. The chipping of the root 
and the technique of depositing the 
bead are governed to a large extent by 
the beveling—the way in which the 
edges of the parts are prepared for weld- 
ing. After an assembly has been welded, 
it may be necessary to straighten dis- 
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torted parts by means of massive hy- 
draulic presses. However, the straight- 
ening process usually induces additional 
‘‘locked-in”’ stresses, and these are re- 
lieved by annealing in a large furnace at 
a temperature of 1175°F. With that 
done, the dimensions are checked for 
adherence to permissible tolerances. 

In designing the welding fixtures, 
Northern Ordnance engineers took every 
precaution to protect the operators from 
harmful rays and hot metal and ar- 
ranged them so that they can usually 
work in the “downhand”’ position, which 
is the most convenient and least fati- 
guing one. This was accomplished by 
mounting many of the fixtures on rotat- 
ing and tilting positioners, permitting 
welding and chipping to be done on both 
sides of a seam without unclamping the 
work. In some cases, an assembly is 
tack-welded before it goes on a fixture, 
while in others all welding is done on 
one set-up. 

An interesting example of a welded 
assembly is a rammer tank for the 5-inch 
gun mount. This is an electric-hydraulic 
mechanism, the tank itself housing the 
pump and hydraulic fluid which drives 
the rammer spade which, in turn, 
pushes the shell into the breech of the 
gun for firing. This tank, as originally 
made, was a bronze casting weighing 158 
pounds. When copper-bearing metals 
became critical, ferrous metals were sub- 
stituted for large parts wherever possible. 
Northern Ordnance designers drew up 
plans for a welded-steel rammer tank 
that has worked out successfully and 
actually reduced the weight to 142 
pounds. 

From the company’s own foundry and 


from more than 50 others flow castinggng of 
for finishing and assembly into precisiog—all 1 
mechani$ms, while hundreds of larggo de 
and small subcontractors within thgvould 
state and throughout adjoining statajmass- 
supply parts and materials of mangmers 
kinds. Many of the castings are hougto cul 
ings for hydraulic pumps and systempveldi 
and it is essential that they be freed posite 
all traces of sand and loose metal parigwith | 
cles which might otherwise become enwelds 
trained in the hydraulic fluids. For thing p 
reason they are carefully finished bg Se 
hand with pneumatic grinders. Size ifpn ser 
surface grinders are extensively utilizt em © 
for flat surface work; the lightweighfconju 
Size 00 and other small grinders are usepinish 
with cone wheels to smooth all cornempays 
and inner passages of intricate castings hipy 
while Sizes 2 and 3 are suitable for gerpvith 
eral-purpose cleaning of medium-sizlpias 
castings. ham) 
The largest single application of compeme 
pressed air is in the work of sand-blastjElse 
ing, which is done in specially designe port: 
rooms with air- and dust-tight doors anpizes 
windows. Cleaning of castings and otheot ¢ 
parts goes on there continually. Nextt d 
the sand-blast rooms are spray bootiijat a 
where weldments are painted before dejdeliv 
livery to the assembly sections. Secot! enak 
largest users of compressed air are t4{Pow 
pneumatic tools, while the remainder © one 
the consumption is accounted for by afqu 
chucks and fixtures, blowguns, paint- to tl 
ing, operation of direct-lift hoists, andj Inge 
many minor services. be 
The role played by pneumatic tools ular 
the welding procedure is of particulaj™mer 
importance. This is demonstrated by tool 
the great number of them in continu N 
use while welding is in progress. Clea?y°om 
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‘flow casting§ing of welds, root chipping, and grinding 
into precisiof—all these operations had to be studied 
reds of lamgo determine the particular tool that 











#vould best do each class of work on a 
mass-production basis. Chipping ham- 
mers such as Sizes 200 and 300 serve 
o cut out nonfused metal prior to root 
welding. After the final bead is de- 
posited, any excess metal. is removed 
with chipping or scaling hammers. The 
welds are then further finished by grind- 
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1ids. For thigng prior to magnaflux inspection. 

finished bg Several thousand pneumatic tools are 
ders. Size 3fpn service in the various shops at North- 
sively utilizdern Ordnance. Most of them are used in 
e lightweighfconjunction with welding and in the 
nders are usipinishing of castings. In the welding 
th all cornempays alone, about 350 men work with 


cate castingthipping hammers and a like number 
table for ge-fwith grinders. In addition, each welder 
medium-sizifias an air-operated weld-flux scaling 
hammer which he keeps handy for the 
ation of comfremoval of excess metal and spatter. 
of sand-blastElsewhere in the plant are employed 
ially designeyportable air-operated drills of several 
ght doors ani sizes to ream, tap, and drill work that is 
ings and othegnot accessible to or cannot economically 
ally. Next tbe done by standard machine tools. Air 
spray boothjat an average pressure of 100 pounds is 
ted before defdelivered to the pneumatic tools, thus 
ions. Seconijenabling them to develop the maximum 
d air are thpower for which they are designed. They 
remainder djare kept in top condition in a well- 
ted for by aif€quipped repair shop maintained close 
yvguns, paill- to the production lines. More than 150 
t hoists, atlfIngersoll-Rand direct-lift air hoists can 
seen throughout the shops, partic- 
matic toolsi#ularly where heavy castings and weld- 
of particuls ments are moved on and off machine 
onstrated bytools and fixtures. 
jn continua} Many of the welding fixtures require 
gress. Cleat{°0mpressed air to actuate clamps, cen- 
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AIR-OPERATED TOOLS 


Large numbers of pneumatic tools of several types are used throughout the plant. 
Each welder has a scaling hammer at hand for cleaning welds and removing ex- 
cess spatter (extreme left). Hundreds of portable grinders are utilized for smooth- 
ing surfaces of castings many of which enter into hydraulic systems. It is there- 
fore important that no sand or metal particles remain on them to be entrained 
later in the operating fluids (center). Chipping (above) is an essential step in root 
welding, and is done to gouge out unfused metal from the reverse side of an initial 
weld before depositing a root weld from that side. 


tering devices, chucks, skids, etc., in 
fact, the entire plant is served in count- 
less ways by air supplied by a battery of 
stationary, duplex-type compressors to- 
taling 3000 hp. All are driven by direct- 
connected, synchronous motors. Among 
the novel uses of compressed air is that 
of cooling a vertical fixture that holds a 
hollow cylindrical piece of steel in posi- 
tion for welding. The air is admitted 
through the bottom of the fixture and 
passes through a Venturi injector that 
induces~-a flow of the surrounding air 
which cools both fixture and work dur- 
ing welding. On another special fixture 
an air-actuated skid moves an assembly 
into place and holds it while mechanical 
clamps are adjusted and tightened. In 
still another instance, a foot-operated 
pedal controls an air valve which, when 
opened, actuates toggle clamps which 
firmly hold the assembly. 

A novel but important use of com- 
pressed air is made in testing the hy- 
draulic recoil mechanism of the as- 
sembled 5-inch guns and mounts. For 
this purpose a pneumatic cylinder with 
a long yoke is fitted over the end of the 
barrel, the yoke extending along both 
sides of the barrel to the gun carriage, 
where it is attached. A bushing in the 
cylinder snugly fits the barrel, which is 
slowly forced back as compressed air is 
admitted into the outer end of the 


chamber. When the piston has reached 
the end of its stroke, a valve instan- 
taneously releases the air to atmosphere, 
thus allowing the barrel to snap back to 
its original position. In this test the re- 
coil mechanism is subjected to stresses 
and pressures similar to those that would 
be set up under actual firing conditions. 

Certainly there can be few if any more 
spectacular displays of diversified ma- 
chine tools than those in the bays at 
Northern Ordnance. Most of them were 
installed during 1940 and 1941—back in 
the days when the machine-tool industry 
was the bottleneck in war production. 
It is interesting to note that some of 
these machines were really destined for 
factories in Japan, Greece, France, and 
Belgium, but were reassigned to the 
Northern Ordnance plant where metric 
readings were changed to standard 
markings and offensive Japanese char- 
acters were obliterated. 

Although most of the machine tools 
are used for conventional work such as 
turning, gear cutting, vertical and hori- 
zontal drilling, etc., there is an unusual 
number that has been adapted for the 
purpose of simplifying operations. From 
the time the first Navy contract was 
placed, pressure has been brought to 
bear on the production men to get the 
most out of their existing machinery. As 
a result, many a corner has been cut, and 
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SAVING MACHINING TIME 


For cutting gear teeth on large-diame- 
ter rings for gun-mount bases, holes are 
drilled eight at a time, as shown at the 
right. The webbing is then cut out 
with a band saw to form outlines of the 
teeth. After hardening, the inner sur- 
faces of the teeth are finish-ground. 
Two pneumatic grinders (below) are 
moved up and down by hydraulic pres- 
sure to cover the entire tooth surface 


equally. 
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set-up time and delays occasioned by 
shifting work from one machine to an- 
other have been reduced by designing 
tools to perform several operations that 
ordinarily were done by two or three. 

For example, the engineering depart- 
ment has developed a method for the 
mass production of large internal gear 
rings used in gun mounts. Conventional 
practice would be to notch each tooth 
with a fine tool, stroke by stroke, but 
this would take many days. Northern 
Ordnance procedure does the work in a 
few hours! By it a series of gang-drilling, 
band-saw cutting, and boring-mill op- 
erations is substituted for the usual 
repetitive milling operations. Circumfer- 
ential drilling of the large ring is done by 
a standard multiple-type drill and wheel 
jig that puts in eight holes at each set- 
ting. When this is completed, the gear 
blank is transferred to a band saw where 
the inner web left by the drill is removed. 
The amount of stock thus taken out is 
sufficient to permit form cutting of the 
gear teeth in a single pass. 

An accurate check on the indexing 
fixture adapted for the form milling of 
the internal teeth is maintained by a 
scribed circumferential tape wound a- 
round the flange of the main holding 
fixture and by a permanently located, 
graduated field microscope. Basic in- 
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dexing is done by means of a standard 
pin-and-hole arrangement. However, be- 
fore clamping the work and making the 
cuts, the lines on the tape are checked 
by the microscope. Graduation of the 
tape is done separately on a standard jig 
borer, the desired tooth-spacing chordal 
dimensions being determined and laid 
out in a flat plane prior to wrapping and 
sealing the tape to the fixture. 

After hardening by electric induction, 
the ring is finish ground by two Size 1G 
portable pneumatic grinders which are 
held in a fixture and are lowered and 
raised automatically by hydraulic pres- 
sure to finish the inside tooth surfaces. 
It is then inserted in its housing member 
and set up on an adapted, obsolete bor- 
ing mill for lapping-in in combination 
with the pinion with which it will be 
used on the gun mount. In another case, 
a vertical boring mill is equipped not 
only with the conventional type of tool 
for taking a cut on a large-diameter ring 
but also with finish grinders which are 
brought into position after the cut is 
made. Both top and inside circumfer- 
ences of the ring are thus finish ground 
without its removal from the fixture. 

In touring the plant, special equip- 
ment and unusual set-ups are seen at 
nearly every turn. There are many in- 
stances where a machine has been de- 


signed to overcome some difficulty af Taki 
perienced along the production line. Foompat 
example, it was found that a goodlmounts 
number of finished parts was beingther 1 
scrapped because drill bits and taybromis 
broke off during the final machininglt was 
operations. The removal of these tapfeive s 
presented a real problem, which wafellenc 
solved with the accustomed resourcefulfince | 
ness. A small unit resembling a lighBontin 
drill press was designed for cutting ouprigina 
such taps by means of a carbon arc with}n Au 
out damaging the part. The tool itselfforce r 
is a hollow copper tube which hops wDrdna 
and down on the stuck bit as soon as thn the 
machine is started. It is actuated by @n the 
solenoid so that the arc will not causDecen 
it to adhere to the work and can be liftefin the 
by hand while in operation to blow com} In : 
pressed air through it to clean the partfnance 
The bit is thus gradually burned outffigure: 
and another piece is prevented fromjpmplo 
going to the scrap pile. he s 

Again, time was saved by supplantingprovic 
the hand marking of parts with a mafacilit 
chine dubbed ‘Sarah Blitz” which is feiftion c 
and operated by compressed air. Amfhinde 
other unique machine presses bronzNavy 
bushings into hollow pistons by meatspt is ¢ 
of compressed air. The pistons are feifangu 
onto a circular fixture, while the bushjstand 
ings are dropped in automatically from4}pleas 
vertical tube. Each piston passes undetjsubm 
an air-actuated punch that forces thejthat 
bushing into place, where it acts as sjthe } 
bearing for a connecting rod. (Th 

A novel idea is the system of givingjaircr 
every project a “father” who is respotjtion 
sible for a certain item and rides it}Hart 
through to completion. Foremen and fines 
shop superintendents have unusual it-|barn 
dependence in getting work througt}fact 
their divisions. Northern Ordnantjuary 
hates red tape and anything resembling} base 
it. Management men don’t write each} rolle 
other long memorandums and letters} N 
they pick up a phone or talk it over # dive 
the central cafeteria and save days of boo: 
delay. trac 
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difficulty ¢ Taking all chances and risks, the 
tion line. Fo ompany contracted to deliver gun 


hat a goodimounts faster and cheaper than any 
S was beingther manufacturer. These and other 
its and tawbromises have been met and bettered. 
al machininft was among the first fourteen to re- 


of these tapfeive as a group the Navy “E”’ for ex- 
» Which wafellence in ordnance production and has 
d resourcefulBince been awarded five stars for the 
bling a lighfontinuance of meritorious service. The 
r cutting original presentation was made officially 
bon are withn August 22, 1941, when the working 
‘he tool itselforce numbered 3200. Today, Northern 
hich hops wDrdnance is the largest single employer 
48 soon as thin the State of Minnesota. Employment 
ctuated by @n the plant reached a peak of 11,400 in 
ill not caus{December of 1943, an increase from 200 






can be liftedin the summer of 1938. 

to blow com} In studying the growth of this ord- 
ean the partfhance maker, it is hard to believe the 
burned outffigures which show that production and 


vented from—mployment curves soared skyward at 
he same time. Thoughtful planning 
supplantingprovided for additional buildings and 
with a mffacilities; but construction and installa- 
which is fejftion of machinery was never allowed to 
ed air. Amfhinder output. Small wonder that the 
ssses bron#§Navy has admiration for this plant, for 
1s by meamsfit is guns and more guns that speak the 
tons are fed language our enemies can best under- 
le the bush{stand. Northern Ordnance particularly 
ically fromafpleased naval men when it turned out a 
oasses undetfsubmersible pump weighing 93 pounds 
| forces thejthat handles twice as much water as 
it acts as ajthe Navy’s best 400-pound pump. 
The hundredth 5-inch rapid-fire anti- 
m of givingjaircraft weapon moved off the produc- 
‘0 is respot}tion line before the advent of Pearl 
nd rides it{Harbor. It was considered the world’s 
oremen aliijfinest “‘ack-ack” until the double- 
unusual it-}barreled model was designed. Manu- 
rk throughffacture of the twin gun began in Jan- 
. Ordnaneéfuary 1942. It swings on a wide circular 
resembling} base, provided with precision gears and 
write each} roller bearings. 
und letters} Northern Ordnance is famous for its 
k it over at}diversified and successful production- 
ve days Of boosting campaigns. The one that at- 
tracted most attention was that planned 
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to promote the ‘‘twins”’ shortly after the 
first contract was received. The presi- 
dent of the company posted a cash prize 
of $1000 to be presented to the first man 
in the plant to become the father of 
twin babies. Signs reading ““We Want 
Twins” appeared throughout the fac- 
tory, and word soon spread throughout 
the Twin Cities. Interest was keen, and 
grew from week to week, especially on 
the part of “‘expectant’’ fathers. After 
two months, a night-shift coffee brewer 
copped the prize by crashing through 
with twin boys. In addition, Mr. Hawley 
gave a $100 war bond to each youngster. 

Enthusiasm at the plant was particu- 
larly high when it was announced early 
in 1942 that Number 3 gun on board the 
destroyer Ward had sunk a Jap sub- 
marine near Pearl Harbor on December 
7, 1941. That gun was a Northern 
Ordnance product and was the first to 
fire a telling blow in the war against 
Japan. Among the many reasons for 
the ideal employee morale is the de- 
centralized method of providing hot 
meals at all hours. Mobile kitchens, each 
provided with a butane-gas system to 
keep food piping hot, are wheeled into 
all areas of the shop, permitting workers 
to save a great deal of their mealtime for 
rest and relaxation. All food is served 
at cost, and the company actually loses 


COMPRESSOR AND AIR HOISTS 


The picture below shows mechanics 
setting up one of the six Ingersoll- 
Rand duplex compressors that supply 
some of the air required throughout 
the plant. The machines discharge air 
at 110 pounds pressure, insuring its 
delivery to the tools and appliances at 
100 pounds or higher. In addition to 
operating pneumatic tools, compressed 
air powers numerous air hoists. Sev- 
eral of them are seen in the view at the 
left. The one at the extreme left is 
setting in place one of seven weldments 
that will be planed in unison. 
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a tidy sum on it in the course of a year. 
Free coffee is supplied day and night. 
Providing meals throughout the plant is 
a gigantic task, and the efficiency with 
which it is accomplished is proved by 
the fact that approximately 7000 work- 
ers are taken care of in seven minutes. 

Recreational fields are available for 
softball and volley ball, and bowling 
leagues are sponsored in addition to 
many other activities. Before shotgun 
shells became scarce, more than 1000 of 
the employees sharpened their shootin’ 
eye regularly by taking advantage of the 
trapshooting and skeet ranges. Minne- 
sota is well known for the fine sport 
ducks and pheasants offer the hunter. 

To meet the transportation crisis, the 
company bought a number of the big 
World’s Fair buses. Subsequently, it 
took over the trackage of the Minne- 
apolis, Anoka & Cuyuna Range Rail- 
way and installed streetcars which run to 
and from the plant at frequent intervals 
to connect with the city transit lines 
about 2 miles distant. Identification 
badges serve as fare. 

Our success in carrying the offensive 
to the enemy is attributable in great 
measure to the men and women of such 
industries as Northern Ordnance Incor- 
porated, which has spared no effort to 
insure final victory. 
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THE TUNNEL'S COURSE 
A plan sketch, showing the line of the bore and the length in feet of its various 
sections. It is expected to drain the four principal mining areas to a depth that 
will eliminate pumping in many of the mines and greatly reduce its cost in others 


that already extend below the tunnel grade. 


Also indicated is the course of a 


section of the Yak Tunnel which was begun in 1895 and has made possible the 
extraction of some 80 million tons of ore from the part of the district that it drains. 


ROM three to four million tons of 
Pee: lead, and manganese ores 

that are now underwater can be 
economically extracted upon the com- 
pletion of a drainage tunnel being driven 
at Leadville, Colo. The drainage proj- 
ect, which is being directed by the U.S. 
Bureau of Mines, is expected to restore 
activity in many of the old mines and to 
revive the 2-mile-high camp whose 75 
years of existence have been marked by 
alternating periods of prosperity and de- 
pression. Tunneling operations were be- 
gun last December and are scheduled to 
be completed about next July. 

The ore-bearing area at Leadville may 
be roughly divided into a western dis- 
trict, where base metals predominate, 
and an eastern one, which yields con- 
siderable quantities of gold and silver in 
addition to base metals. The eastern 
district is partially drained by the Yak 
Tunnel and has been the scene of vir- 
tually all the mining work done in re- 
cent years. The new bore is designed to 
withdraw water from the western dis- 
trict, which has accounted for approxi- 
mately 80 percent of the past output. 
The latter has four principal ore-bearing 
subdivisions: Fryer Hill, Carbonate 
Hill, Iron Hill, and the Downtown sec- 
tion, with differing elevations both on 
the surface and at the ore horizons. Each 
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of them is considered to be a separate 
water basin. 

The tunnel is being driven in a south- 
easterly direction from a portal located 
on the East Fork of the Arkansas River 
and at an elevation of 9957 feet. It will 
follow a straight course for a distance 
of 11,363 feet to the vicinity of the 
Pyrenees Shaft, and from there it is 
planned to extend it 2417 feet on a slight- 
ly different line to the Tuscon Shaft. At 
a point 8488 feet in from the portal it is 
proposed to drive a lateral 3444 feet to 
the Penrose Shaft in the Downtown sec- 
tion. Three short laterals totaling 332 
feet are planned to the Hayden, Robert 
Emmett, and Pyrenees shafts. These 
connections will expedite drainage of the 
underground workings, improve ventila- 
tion, and provide access to the tunnel. 
The total proposed length of the bore is 
17,556 feet, or about 3!4 miles. How- 
ever, it may be possible to resume pro- 
duction from some of the intermediate 
territory before the tunnel is completed, 
and there is also a chance that under- 
ground drainage connections between 
the various basins may be such that the 
water table will be lowered to the tun- 
nel level without extending the bore to 
its projected terminals. 

Ever since mine shafts have pene- 
trated deep enough to determine that 


the entire underground structure ; 
water-soaked, it has been realized } 
expert mining men that the most e 
nomical course would be to drive 
horizontal drainage channel to cut 
ore-bearing rocks well below the surfac 
Numerous schemes for doing this we 
advanced, but nothing came of th 
until the war created an urgent need { 
the zinc and lead ores that are knownt 
exist in scores of workings that hav 
been inundated for many years. 

Up to now the water has been pumps 
to the surface only when the mines wa 
producing. If mining operations hay 
been conducted continuously, this prj 
cedure, although costly, would have su 
ficed to keep the workings dry. Hot 
ever, unfavorable metal prices, labt 
troubles, etc., have occasioned numeri 
interruptions, and during these perit 
of inactivity the pumps were pul 
and the mines quickly filled with wat 
Whenever it was desired to resume opél 
ations, it was necessary to pump out 
accumulated water so as to make # 
lower workings accessible, and this oF 
not only expensive but also took so mitt 
time that the mines sometimes did 
get back into production soon enough 
take full advantage of temporary 60% 
markets for their metals. ‘ 

That there was need for pumping 
evident almost as soon as under, 
mining started. This did not take plaehg 
until 1874, although metal was discOViie 
ered in nearby California Gulch in 180% 
That was placer gold, however, whit 
was recovered by sluicing the grave 
The settlement that grew up was callet 
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MINES, OLD AND NEW 


The Little Pittsburgh and the Matchless are two of the old properties that 
greatly influenced the bizarre career of H.A.W. Tabor, who rose to riches and 
affluence but died a poor and discomfited man. As a storekeeper, he grub- 
staked prospectors August Rische and Theodore Hook in 1878. They discovered 
the Little Pittsburgh (bottom view), so named because Rische had been an iron 
puddler in Pittsburgh, Pa. Tabor and Rische bought out Hook, and Rische 
afterward sold his interest to David H. Moffat who later financed the Moffat 
Railroad. The Matchless (below) was Tabor’s favorite mine. When his financial 
house crumbled, he managed to save it, and before he died admonished his 
wife never to part with it. She hung on tenaciously, and spent her final years 
in a shack on its premises. Left, is the’mill of the Resurrection Mining Company 
which operates several mines through the Yak Tunnel and controls others that 
will very likely again produce when the drainage tunnel has unwatered them. 


Photos by T. J. Barbre 


Oro City, and in 1861 it was the largest 
community (5000 population) in the 
territory. A few years later the region 
was practically deserted, but a new and 
greater era of activity commenced in 
1874 when W. H. Stevens found silver- 
lead ores. Feverish prospecting ensued, 
and many claims were located. Large 
quantities of ore began to come from the 
ground, and mining became highly 
profitable when smelters were estab- 
lished. The town was organized and 
given its present name in 1878. Two 
years later, when the tracks of the Den- 
ver & Rio Grande Railroad reached the 
district, it numbered 35,000, of whom 
15,000 were in Leadville proper. In 
that year there were 30 mines, with an 
output of $15,000,000 in gold, silver, 


and lead, and ten smelters. Leadville 
was acclaimed the greatest silver camp 
in the world. 

Leadville has produced more mineral 
wealth than any other camp in Colorado 
and ranks sixth in output among all the 
nation’s mining districts. The Bureau 
of Mines credits Lake County with a 
yield of $458,922,866 to January 1 of 
this year, and virtually all of it came 
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Photo by W. H. Lehr 


HEADING VIEW 


A picture taken during the early stages of the work, showing spiling driven at the 
sides and top of the bore and breast boards used at ‘the face to hold back the wet, 
loose ground that impeded progress for several months. 


from Leadville. However, less than 
$30,000,000 of it has been produced in 
the past twenty years, primarily be- 
cause of the depressed prices of lead 
and zinc. 

One of the earliest pumping operations 
was carried out in the Robert E. Lee 
Mine, which became flooded while pay- 
ing dividends of $90,000 a month. J. Y. 
Marshall, head of the operating com- 
pany, commissioned D. W. Brunton, 
then a young mining engineer, to install 
equipment to unwater it and told him 
he could name his own price for his 
services. Brunton speedily procured 
pumps and set them up. On the day 
they were put in service, Marshall had 
open house at the mine, with champagne 
and cigars for the camp’s elite and “beer 
and smokes’”’ for the miners. It so hap- 
pened that Marshall was a candidate 
for district judge at the time and was 
ushered into office by a goodly surplus of 
votes. The Robert E. Lee on Fryer Hill 
is one of the old properties that are ex- 
pected to become producers again when 
the tunnel starts functioning. 

Each mine originally did its own 
pumping, but this involved the duplica- 
tion of equipment and resulted in many 
inequalities. The deeper mines received 
the drainage from their shallower neigh- 
bors and were forced to handle it, wheth- 
er they liked it or not. Thus, Tom often 
did the pumping for Dick and Harry, 
and in the long run the mines in the 
lower-lying areas bore the lion’s share 
of the expense involved. Later on, joint 
pumping enterprises were inaugurated, 
especially after periods of nonproduc- 


282 






tion when all the mines were flooded. 

Prior to 1933, when all underground 
activity ceased in the western section 
of the Leadville mining district, the four 
basins were unwatered seven times by 
pumping campaigns. Up to 1911, when 
pumping was stopped, partial drainage 
of Carbonate Hill was maintained down 
to the bottom of the Wolftene Shaft. 
The shaft was again unwatered in 1915. 
but all pumps in the basin were shut 
down in 1919, when labor troubles 
closed the mines. Between 1923 and 
1925, the water was again pumped out 
and mining operations were conducted 
until 1931, when a disastrous slump in 
metal prices caused a shutdown. The 
mines have since remained flooded. The 
total cost of pumping in the Carhonate 
Hill area during the period of 1915-31 
was about $1,300,000. 

The mines of the Fryer Hill area were 
unwatered in 1901 and worked until the 
depression of 1907. They were again 
pumped out through the Harvard and 
Jamie Lee shafts in 1915 and worked 
until 1918. No further pumping has 
been done in that area save in the case 
of some small mines west of Fryer Hill, 
where the water level was lowered 50 
feet during the period of 1936-40 to give 
access to some manganese ores. 

In the Downtown area, a pumping 
campaign that was begun in 1896 and 
completed in 1898 is reported to have 
cost $1,500,000. In the latter year, the 
mines of the area were disposing of 15,- 
000,000 gallon of water per day at an 
annual pumping cost of $915,000. The 
1907 depression closed the mines and 


























































they were not again unwatered 
outbreak of World War I broug 
higher price for zinc (it rose from 7, 
a pound to 27 cents in 1915), 
Downtown Mines Company wag ; 
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organized to reopen several proper vag 
which were produced through the } wah 
an 


rose Shaft. The bottom of the shaft 
reached in July, 1916. The cost of py 
ing averaged $5000 a month, and 
total cost to the time the projec 
came self-sustaining through ore prody 
tion was $540,000. The mines , 
closed by the labor troubles of 1919, 
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have been idle since then. The Pen, values 

“ : 1943 w 
Shaft was again partially dewaters 95: | 
1929, but the financial depression iif” a 
followed caused abandonment of | na 


undertaking before it was completed 

The Yak Tunnel, which was begm a 
1895, has materially reduced the ens 5: 
draining the Iron Hill area. The gre “74 ee 
portion of the ore produced from mba 
Hill has been mined from workings tj sartix 
extend 780 feet below the tunnel, Tf. ‘Ilo 
lower levels of these properties hy & 
been flooded since 1924. As the b The 
now being driven is more than 300 { higges 
lower than the Yak, it will greatly; count 
cilitate the unwatering of this grow q * 

There is still a lot of zinc at Leadvil Hecla 
because sphalerite, the sulphide, y 
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Minit 
long an unwanted mineral, while State: 
carbonate ores that existed in abunday Com 
were not recognized for many yea whey 
Lead and silver prices were favoral sien 
from 1879 to 1919, and these mets ail 


along with gold, were resgonsible } 
the bulk of the production prior tot 
turn of the century. Missouri, Kans 
Oklahoma, Wisconsin, and Virgin 
dominated zinc mining up to 1 pany 
Leadville shipped sphalerite to the Kag ii, 
sas smelters, but they objected to it@ .i, 
the score that it was hard to treat Mi, ,, 
cause of its iron content, some of whit the. 
was in chemical combination. Also,T§ 7 
State ores contained about 60 perce i) 
zinc, whereas the Leadville ores had@;, 4, 
concentration of only 45 to 55 percellf dy + 
On top of this prejudice was the fi gy, 
that it cost $12 a ton to deliver Leadvilf o¢ _ 
ores to the Kansas reduction works. TM ys, 
result was that sphalerite remained # f.q 
the Leadville mines or, if hoisted, ¥4 goa) 
put over the dumps. whil 
The Wilfley concentrating table 4 roy, 
brought out in 1895 and proved @ D0 oon 
to Leadville. It yielded a concenti,,;,, 
that was passably acceptable to “4 oo, 
smelters, although it is no secret Wi} ,i,, 
the Kansas reduction plants to this 4 int, 
prefer to treat Tri-State ores. Ho" wo, 
ever, by 1899 sufficient concentratilfl the 
capacity was available at Leadvill® pio 
handle most of the sphalerite pr J 
there, and from that time on this 0 ig , 
yielded profits whenever zinc price 
were favorable. The advent of selecti oy, 
flotation likewise proved of inestimal4 wa 
benefit to the district, as it made 1 he 
possible to segregate the various ™ iM th 
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ar I broug arate zinc, lead, and iron concen- 
‘ose from 7, Eaites all of which can be satisfactorily 
im 1915). sated by the smelters. 
PANY was | The territory that the tunnel will 
feral proper drain has not been worked since 1933, 
rough the } and virtually all production in the past 
= the shaft decade has come from the eastern part 
© Cost of py of the mineralized area and from old 
month, and { mine dumps. The 1943 output (Lake 
the project county) had a value of $3,188,029, and 
ugh ore pi UE was the largest since 1926, when pro- 
he mines duction was worth $4,104,615. The 
les of 1919 yalues of individual metals obtained in 
“ The Peng 1943 were: zinc, $1,345,265; gold, $793,- 
y dewaterei 625; lead, $739,408; silver, $272,291; 
depression ¢, copper, $37,440. These figures represent 
amen a sizable increments over 1942 for all 
S completed, metals except gold, which declined 17 
h was begun percent. The rise in lead (49 percent) 
iced the cos and zinc (78 percent) was attributable 
2a. The greg to increased operations by the Resur- 
iced from rection Mining Company and to the 
1 workings th starting up in July of a “sink-and-float” 
le tunnel. T§ ill of 1000 tons daily capacity by the 
Toperties hig Ore & Chemical Company. 

As the bil ‘The Resurrection Mining Company, 
e than 300 fi biggest lead and zinc producer in the 
will greatly j county, was incorporated in 1938 and 
of this grou is owned in equal proportions by the 
1c at Lead “SHecla Mining Company, the Newmont 
sulphide, Mining Corporation, and the United 
ral, While States Smelting, Refining & Mining 
d in abundm Company. It acquired the Yak Tunnel 
| Many Yyeik¥ snd some of the mines served by it, and 
vere favor sig constructed a 250-ton flotation 
these met mill that was enlarged during 1943 to 
esponsible #609 tons daily capacity. Last year it 
yn prior 10H recovered 2500 tons of lead and 3875 
souri, Kam tons of inc, mostly from newly mined 
and Virg ‘Jore. For the past several years the com- 
up to 18 pany has been buying up various old 
te to the 





=| mining properties throughout the Lead- 
jected to it@ vine district, and it will be in a position 
d to treat to conduct large-scale operations after 
some of whit the drainage tunnel is driven. 
on. Also,T§ The sink-and-float or heavy-media 
ut 60 perc mill of the Ore & Chemical Company 
lle ores hadi, the second of its type built in Colora- 
to 55 percet do, the first one being designed to handle 
wes the fa fluorspar. By this process, ferrosilicon 
liver Leadvil of _¢5; mesh fineness is maintained in 
mm works. TM susnension in a solution, and the ore is 
: remained | fed into it. Light-weight waste rock 
hoisted, WHfoats on this high-density medium, 
while the heavier mineral sinks, and 
rough separation is effected. A con- 
centration ratio of 7% to 1 is being ob- 
tained at the Leadville plant, and the 
concentrate contains about 20 percent 
tine and some gold and silver. It is of 
Interest to note that this mill has been 
Working on material from the dump of 
the South Moyer Mine, which dates 
from 1874, 
_ John Hamm Mining & Milling, Ltd., 
8 another organization that has been 
Successfully treating dumps that ac- 
cumulated through the years when zinc 
Was thrown out as worthless or, later on, 
use it was too lean to be treated by 
the methods then available. This con. 
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cern has been operating since 1937, re- 
covering gold by jigging and amalgama- 
tion and base metals by flotation. The 
California Gulch Mining & Milling 
Company also ran two mills on dump 
ores last year. Smelting ore was shipped 
by the Americun dump, Reynolds and 
Young lease, Ibex Mining Company, 
Rock and Dome mines, Stone dump, 
Dolly B., and Wolcott dump. Crude 
ore from the Fortune Mine, worked 
under lease by Paul R. Clark, was trans- 
ported to the Golden Cycle Mill at 
Colorado Springs for flotation treatment. 
Gold production dropped because John 
Cortellini, Leadville’s mayor for the 
past seventeen years, had to close down 
his mine under the government order 
concerning properties yielding primarily 
gold. 

The Leadville Drainage Tunnel, as 
the project is known, is the outgrowth of 
agitation for such a structure that began 
in 1932. A proposal for a tunnel! at a 
lower elevation than the present one 
was submitted to the Public Works Ad- 
ministration in 1933 and again in1935 
and in 1938. It was to be driven from a 
portal at Elevation 9350 and extend 
northward into the mineralized area, 
with laterals to the four principal water 
basins, as required. Its length, exclusive 
of laterals, would have been more than 
27,000 feet and its estimated cost in 
excess of $3,000,000. When the scheme 
was first proposed it was not eligible for 
Federal relief funds, as national relief 
legislation took no account of mining 
projects. Subsequently, efforts were 
exerted to make it conform to PWA re- 
quirements, but it still failed to gain 
approval. 

With the nation’s entrance into the 
war, the need for base metals became 
acute, and attention was again turned 
to the Leadville area. Data on the ore 
reserves that had been submitted with 
the earlier applications were reviewed, 
and the Bureau of Mines was requested 
by the War Production Board to make 
its own investigations. These inquiries 
confirmed the fact that large quantities 
of base metals could be made available 
by driving a tunnel, and the question 
then resclved itself into one of determin- 
ing the most suitable bore to meet con- 
ditions. Although the deep tunnel origin- 
ally suggested would have provided drain- 
age for virtually all the known ore bodies 
in the four basins, it possessed the fol- 
lowing disadvantages: high cost. long 
construction time, and technical dif- 
ficulties incident to driving through 16,- 
000 or 17,000 feet of unconsolidated 
glacial deposits 

A shorter bore at a higher level was 
consequently favored. | Some thought 
was given to using the Canterbury Tun- 
nel—an exploratory bore—which was 
built by the Leadville Mine Develop- 
ment Company some years ago. Its 
portal is at Elevation 10,077 and is 





about half a mile from that of the tunnel 
now underway. It would have been 
necessary to enlarge and to lengthen the 
Canterbury Tunnel, which is 5x7 feet 
in section and 4000 feet long. In the 
end, it was decided to drive an entirely 
new bore at a level approximately 75 
feet below the Canterbury grade. 

The Bureau of Mines estimated that 
the tunnel would unwater horizons con- 
taining two million tons of sulphide ores 
averaging 15 percent zinc, 3 percent 
lead, 3 ounces silver, and 0.02 ounce 
gold; one million tons of oxidized ores 
averaging 14 percent zinc; and perhaps 
an additional million tons of ore carry- 
ing 16 percent of manganese. Its in- 
vestigations indicated that about ten 
billion gallons of water would be re- 
moved by the bore. The normal inflow 
is estimated at around 6000 gpm. This 
water apparently comes from melting 
snow at higher elevations on the Con- 
tinental Divide and seeps from over- 
lying glacial moraines into cracks and 
crevices in bedrock, eventually finding 
its way down to the mines of the Lead- 
ville District. 

In 1943 the Bureau of Mines recom- 
mended to the War Production Board 
that the tunnel be driven, and the latter 
group approved it. The Interior De- 
partment Appropriation Bill passed by 
Congress last year included $1,400,000 
to finance the undertaking, the funds 
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CORE-DRILLING RIG 


The Bureau of Mines drilled ten vertical 
holes down to the tunnel line at dif- 
ferent points to ascertain the character 
of the ground that would have to be 
penetrated. They were sunk to bedrock 
with a churn drill and completed to 
tunnel grade with the diamond-drill rig 
shown here. 
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to remain available until expended. The 
amount is $100,000 less than was re- 
quested. The Interior Department 
ruled that an effort should be made to 
obtain repayment of the money through 
arrangements with the mine owners. A 
substantial number signed agreements 
before the funds were released, and as of 
dune 1 owners of interests in approxi- 
mately half of the claims in the area 
affected had done likewise. One man has 
been delegated the task of getting the 
signatures of the remaining owners, and 
because of their widespread geographical 
distribution it will be necessary for him 
to cover practically the entire country 
to do this. The agreements provide for 
royalty payments of 2 to 3 percent on 
ores mined below the present water level 
and above the tunnel level, and of 1 to 2 
percent on those extracted from below 
the tunnel level. 

The tunnel is being driven for the 
Bureau of Mines by Stiers Bros. Con- 
struction Company of St. Louis, Mo., 
on a cost-plus fixed-fee contract. Work 
at the site began last December 7, and 
tunneling operations were started on 
December 20. Exceptionally difficult 
conditions were encountered for the 
first few hundred feet, and these made 
progress very slow. The surface mate- 
rial consists of loose glacial deposits 
ranging from fine sand to large boulders 
and will not stand unsupported. Water 
was struck after the heading had been 
advanced 40 feet and caused the ground 
to run, necessitating the adoption of 
methods and equipment akin to those 
employed by subaqueous tunnelers. 
Four-by-six-inch timber spiles had to be 
driven around the full tunnel section 
except at the bottom, and breast boards 
were needed to hold the material back 
at the heading during excavating. Ten- 
by-ten-inch timber sets, consisting of 
side posts and a 3-piece framed arch, 
were placed every 5 feet and lagged all 
around to prevent inflow of the unstable 
ground. 

At a.point 350 feet from the portal, 
bedrock was encountered on the floor 
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TUNNEL PORTAL 
AND CONTRACTOR'S PLANT 


of the tunnel. This sloped gradually 
upward, so that for the next 200 feet 
the lower part of the bore was in rock 
and the upper in unconsolidated mate- 
rial. Even after the heading was en- 
tirely in rock, the latter was so frac- 
tured and contained so many mud 
seams and so much water that it proved 
difficult to drill and handle. By June, 
when the face was 800 feet from the 
portal and there was 15 feet of rock cov- 
er, it was still necessary to drive spiling 
at the top. Rock conditions improved 
during the early part of the summer and 
good progress was made for several 
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weeks. But bad ground was again e. 
countered in August and had to be by 
passed. On September 23 the face wut? 
1878 feet from the portal. However, geo. 
logical data and test borings made by th Shaft. 
Bureau of Mines indicate that generally!" 
good rock conditions will be m# 250 fe 
throughout the remainder of the dis The 
tance. Ten test holes were bored fron erally 
the surface along the line of the tunnd§®™ ‘ 
being put down to bedrock with a chunf)°"™ 
drill and completed to tunne!) grade with 

a diamond drill. 

Because of the urgent need for th® 
ores that the bore will make available, 
it was stipulated that the latter shoul 
be advanced regardless of the water en- 
countered so long as it was reasonably—y 
possible to continue work. The mai 
mum flow has thus far been 350 gpme 
but provisions have been made to handle 
as much as 10,000 gpm. in timber-lined 
ditches at either side of the track. Th 
tunnel is drilled and shot to grade, ani 
the track is built up on timber stringes 
to a height of 18 inches. This leave 
ditches 27 inches wide by 18 inches dee 
on both sides of the centrally locatel 
track. 

The tunnel is 9 feet wide by 104 
feet high— large enough to be used ast 
haulageway for ore in case that bécom@ 
desirable. It will enter the mineralizél 
area through ground that has not bee? 
thoroughly prospected at depth, andit 
is possible that some new ore bodi 
will be cut. When the bore gets inl 
the section where mining has been dont, 

a pilot hole will be carried well in at] 
vance of the heading to avoid any chant} F= 
of breaking into old workings that are 
not shown on available maps, which 
are none too good. The subsurface 8} as 
highly faulted and there are intrusiv 
dikes at various intervals that may ® 
acting as dams and holding back th 
water. This was found to be the case® 
the Canterbury Tunnel where the flo¥ 
rose to 14,000 gpm. after one dike wa 
penetrated. It continued at that rate 
for about four months. The normal flow 
in that bore is now between 4000 and 
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5000 gpm., and a slightly smaller volume 
from the Yak Tunnel. In addi- 
ion to extending through dike dams, 

.ctions of the bore will run through 
- neatone formations that are known to 
-ontain cavities formed by percolating 
sound waters. ‘These may possibly 
‘orve as reservoirs and precipitate heavy 
sows into the bore when tapped. 

In the Fryer Hill section the tunnel 

1 be below the ore horizon. In the 

arbonate Hill section it will be below 

he ore on the eastern side of the Iron 
Fault and above it on the western side. 
In the Iron Hill and Downtown sections 
t will be above the ore, but the pumping 
ead will be materially lower than when 
water had to be lifted to the surface. 
At mines where the bore will have its 
sreatest cover the pumping head will be 
reduced from around 1000 to about 400 
fect, At the Pyrenees Shaft on Carbon- 
ate Hill the tunnel will be approximately 
670 feet below the surface; at the Tucson 
Shaft on Iron Hill, 1000 feet; and at the 
Penrose Shaft in the Downtown section, 
250 feet. 

The contractor’s equipment is gen- 
erally similar to that employed on sev- 
eral other recent Colorado tunneling 
jobs, including the Carlton drainage 
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Meyer Guggenheim went to Leadville from Philadelphia 
in the early days of the lode-mining era, when feverish 
excitement prevailed. Noticing that everyone was intent 
finding or digging ore and that no one was pro- 
viding facilities for extracting the metal from it, he started a 
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bore at Cripple Creek, the Treasury 
Tunnel at Ouray, and the Alva B. 
Adams bore through the Continental 
Divide that was holed through last 
June. Most of it is rented to the Bureau 
of Mines by the John R. Austin Con- 
struction Company. A structural-steel 
drill carriage is in use and this has five 
Ingersoll-Rand DA-35 power-feed drift- 
ers mounted on the front and one on the 
rear. The latter serves to drill the pin- 
holes that are used for securing the 
overhead ventilating line. 

Drilling is done with Ingersoll-Rand 
Jackbits. New bits are 1% inches in 
diameter and are reduced !/¢ inch in 
gauge at each resharpening, being em- 
ployed until they are 14% inches in 
diameter. Jackrods of 3-, 5-, 7-, and 9- 
foot lengths are successively used for 
each hole. A heading crew consists of 
five drill runners, five chuck tenders, 
and three nippers for changing Jackbits. 
Muck is handled by Eimco-Finlay No. 
21 Rocker Shovels operated by com- 
pressed air and dumping into 91-cubic- 
foot Card Iron Works Granby-type cars 
which are hauled to the portal by 8-ton 
storage-battery locomotives and thence 
to the dump by a Plymouth gasoline- 
engine locomotive. 


es 


ARKANSAS VALLEY SMELTER 


The blacksmith shop is equipped with 
an Ingersoll-Rand hotmill and two 
Jackfurnaces for reconditioning Jack- 
bits, and with a No. 27 oil furnace, a 
No. 54 sharpener, and a Size 500 cut-off 
wheel for treating Jackrods. This is the 
second shop to be erected; the first one 
was destroyed by fire on the morning of 
April 15 and all the equipment was 
damaged beyond use. While it was be- 
ing replaced by a fireproof structure the 
Jackbits and Jackrods were trucked to 
and from Grand Lake, Colo., where they 
were reconditioned in the shop main- 
tained by Stiers Bros. Construction Com- 
pany at the western end of the Alva B. 
Adams Tunnel. Compressed air for the 
Leadville Tunnel is supplied by two 
Ingersoll-Rand Type XRE compressors, 
each with a piston displacement of 
1545 cfm. and operated by a General 
Electric 250-hp. synchronous motor. 
The discharge pressure is 125 pounds. 

This is believed to be the first tunnel 
ever driven under the direction of the 
Bureau of Mines. Operations are in 
charge of R. A. Elgin, supervising en- 
gineer and contracting officer, and M. E. 
Volin, resident engineer. John R. Austin 
is directing the contractor’s forces, and 
Louis Stiles is tunnel superintendent. 
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smelter at nearby Malta. The plant was the nucleus of the 
American Smelting & Refining Company. It is shown here 
as it looks today, with some of the highest peaks in the 
Rocky Mountains in the background. The smelter now 
treats ores from various Colorado mining districts. 





MISCELLANEOUS VIEWS 


The first engine produced by Hooven, 
Owens, Rentschler went into the Liber- 
ty Ship “Ocean Vanguard” which is 
shown below as it was being launched 
by the Todd-California Shipbuilding 
Corporation on August 16, 1941. The 
completion of the 600th engine Febru- 
ary 15,1944, was taken in its stride, work 
pausing only long enough to permit 
posing for the picture at the right. A 
general view of the crankshaft as- 
sembly floor (center) conveys an idea 
of the scope of the manufacturing facil- 
ities. The huge machine tool in the 
right-hand corner is planing both ends 
and two pads of an engine column 
at one time. Hours are saved by utiliz- 
ing pneumatic impact wrenches for 
such operations as running nuts on the 
1%-inch studs of the high-pressure cyl- 
inder, as shown at the bottom, center. 


ORE than one-third of the steam 
Mi engines for the propulsion of 
EC-2 Liberty cargo vessels built 
in our shipyards during the war have 
been turned out by one concern, the 
Hooven, Owens, Rentschler division of 
General Machinery Corporation in Ham- 
ilton, Ohio. It has already produced 
more than 750 of these power plants, and 
by next January will have completed its 
allotment of 826 units out of a total of 
2500 authorized by the U. S. Maritime 
Commission. Construction of the other 
1674 engines has been divided among 
fifteen different firms. By its perform- 
ance, the Hamilton factory takes rank 
with numerous other American indus- 
trial plants that have demonstrated 
Uncle Sam’s remarkable latent capacity 
for shifting from a peacetime economy 
to war production with incredible ra- 
pidity. 

The engine is of the vertical triple- 
expansion type and develops 2500 ihp. 
when turning the crankshaft at 76 rpm. 
Each completed unit weighs approxi- 
mately 13514 tons and contains 15,742 
parts, including cotter pins, bolts, etc. 
Its three cylinders have respective di- 
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An Engine a Day fer a 


Liberty Ship 
2. ¥. Vivian 


ameters of 244, 37, and 70 inches and a 
stroke of 48 inches. During the last war 
a similar engine, which developed 2800 
hp., was installed aboard Allied cargo 
vessels. Some of them were built by 
Hooven, Owens, Rentschler, but, while 
a creditable record was made, the pro- 
duction speed recently attained was not 
even approached at that time. How- 
ever, the management felt that it had 
accumulated enough experience during 
those days to enable it to introduce shop 
methods that would materially reduce 
the construction period. Accordingly, it 
promised the Maritime Commission that 
it would build eight engines a month. At 
the time this was considered an .ex- 
tremely high mark to shoot at, and few 
persons outside of the company thought 
that it could be reached. Actually, it 
was exceeded almost from the begin- 
ning. 

As know-how increased and planned 
machine-shop technique developed, the 
rate of production improved steadily. 
The peak was reached last November 
when 30 engines left the shop. This rate 
could perhaps have been sustained or 
possibly bettered had the Maritime 
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Commission’s schedule of shipbuilding 
called for it, but around that time there 
began a slowing down of the Liberty 
Ship program, with many yards being 
converted for the construction of the 
faster Victory Ship. Consequently, few- 
er engines for Liberty ships were re- 
quired, and Hooven, Owens, Rentschler 
dropped its monthly output to 25, then 
to 22, and is now turning out about 
twenty. But even this number is 150 
percent greater than the goal originally 
set and considerably exceeds the best 
production rate attained by any other 
builder of these engines. 

The Liberty Ship represented a com- 
promise in design on the part of the 
Maritime Commission in order to build 


up a fleet of merchant craft for war 
service in the shortest possible time. In 
1937 the commission adopted a program 
by which 50 fast cargo and passenger 
vessels were to be constructed each year 
for ten years with the avowed purpose of 
reviving America’s moribund merchant 
marine. These C-type ships were to be 
of four sizes, most of them driven by 
high-speed turbines and a few by diesel 
engines. This program is still being car- 
ried out, but its pace has been accelerat- 
ed since we entered the war. However, 
it takes much longer to construct a ves- 
sel of this kind than the easier-to-build 
Liberty Ship, so the latter was put into 
production as an emergency measure in 
the face of our dire need of a carrier 
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fleet of adequate size for war purposes. 

The Liberty Ship is a 10,500-ton, 442- 
foot conventional freighter with an aver- 
age speed of 12 knots. It lacks the re- 
finements and the speed of the C-type, 
but it lends itself to construction by 
mass-production methods, with hun- 
dreds of plants throughout the nation 
contributing parts for assembly in the 
fifteen yards that were designated to put 
them together. Even hull sections can 
be prefabricated and then joined on the 
shipways. This plan of building by fac- 
tory streamline methods succeeded be- 
yond the fondest expectations of its pro- 
ponents. Contracts awarded before we 
entered the war allowed six months’ 
construction time, and it took 244 days 
to build the first Liberty Ship. In early 
1942 the allotted keel-laying-to-delivery 
contract time was reduced to 105 days, 
but many were skeptical that this 
schedule could be met. By January, 
1943, however, the yards had far sur- 
passed it, and the 79 ships delivered 
during that month represented an aver- 
age construction period of 52.6 days. 
Still the time was whittled down; and 
ultimately the Kaiser yards at Rich- 
mond, Calif., put a Liberty in the water 
with steam up just seven days after the 
keel was laid! 

The engine adopted for the Liberty 
Ship is of British design and was devel- 
oped prior to our entry into the war. In 
addition to building ships powered by 
this engine in its own yards, the British 
let a contract for 60 to the Todd Ship- 
yards Corporation in this country, the 
order being placed through their Amer- 
















































































ican agents Gibbs & Cox, marine archi- 
tects. The latter awarded a contract for 
the 60 engines for those vessels to Hoo- 
ven, Owens, Rentschler. Subsequently, 
when it became evident that our own 
cargo-ship building program would have 
to be speeded up in view of our probable 
involvement in the war, it was decided 
to install the British engine in our Lib- 
erty ships because it offered numerous 
advantages. Its dependability had been 
demonstrated in the last war; and other 
points in its favor were that it ran at 
slow speed, involved no_ lubrication 
problems, was easy to operate and main- 
tain, there were many marine engineers 
who were familiar with it, and that extra 
engineers could be quickly trained. As 
the engine is driven with steam at 220 
pounds, pressure, the boilers required 
were easy to construct and could be ob- 
tained from numerous firms. Finally, 
and of paramount importance, was the 
fact that the engines could be built 
much easier and quicker than steam 
turbines and in many shops. 


The original contract with Hooven, 
Owens, Rentschler was written on 
December 31, 1940, and the English 
drawings covering the engine were re- 
ceived on the same day. From these it 
was necessary to develop a complete 
new set of detail drawings based on 
American ideas of manufacture and 
tolerances, and to make patterns and 
flasks for the production of the needed 
castings, as well as jigs and fixtures for 
the machining operations. In the interest 
of saving time in the machine shop and 
of insuring a high degree of accuracy, a 
wider use was made of jigs and fixtures 
than ever before in the construction of 
marine engines. 

In addition to contracting to build 
engines, the company had agreed to act 
as design agent for the fifteen other 
American and four Canadian firms that 
also were to construct them. According- 
ly, it turned over to them all its revised 
drawings, including those for jigs and 
fixtures. This insures complete stand- 
ardization and makes it possible to ob- 





EXHAUST-SIDE VIEW OF A LIBERTY-SHIP ENGINE 


The vertical, triple-expansion engine develops 2500 ihp. and weighs 271,000 
pounds. Of British design, it was adapted for our Liberty ships because it was 


dependable, easy to operate and maintain, and could be built quickly. 


Convoys 


carrying vital war materials across the Atlantic have been composed largely of 
Liberty ships, and many naval men credit them with making it possible to win 


the war against Germany. 





tain replacement parts from any on 
the manufacturers. This is very. 
portant, as Liberty ships and % 
British counterparts are operating op 
Seven Seas, and it is highly desirable 
parts that are sure to fit be availabis 
case of breakdowns no matter whemé 
vessels may be. This has been taken 
of by establishing supply depots 
various sections of the world. . 

When Hooven, Owens, Ren 
took over the British drawings on) 
last day of 1940 its production | 
estimated that it could be tooled upgy 
ready to start shipping engines by| 
following August. On that basis, g 
with the knowledge that it would um 
some time to reach maximum prq due 
tion, the firm promised to deliver 9 
engines during 1941. Actually, it be 
constructing engines earlier than } 
been expected, and shipped its first y 
on July 1, 1941. During the remaip 
of the year it delivered 45 engines, 
one more than double the number pre 
ised. In 1942 shipments totaled 209, a 
an average of more than sevent 

monthly, and in 1943 they rose to 3 
or an average of nearly 26 a month, | 

In taking stock of its resources wha 
making preparations for production, th 
concern discovered that all the men wh 
had been shop foremen’ 25 years ag 
when it was manufacturing similar typy 
of engines were still in its employ an 
that some of them were serving in th 
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same capacity. It also found that nearh§ July 
30 of its shopmen had worked on thos tion: 
earlier engines. Capitalizing on thi of ez 


situation, the management canvassel—f also 
the men to determine what major dif} was 
ficulties had been experienced in build-§ both 
ing the World War I engines. It then§ duct 
designed and adapted machine tools to In 
overcome those difficulties. More tha 
$100,000 was expended for tooling; but 
it has resulted in the great accuracy 
which, together with some revolutionary§ cont 
foundry practices, is responsible for the§ wit! 
speed of production that has been at § higl 
tained. mol 

Evidence of the great part mechanical ot | 
equipment has played in what has beet pro 
accomplished is the fact that the work-f and 
ing force never reached the number that plie 
might be expected. At the peak of opera § wor 
tions there were 1039 employees, only § wh 
eighteen of whom were clerks. Wome? f tra 
run all the small milling machines. Af eas 
one time there were more than 200 fe § Wi 
male workers; now there are around 150. an 
In compiling the notable record, it has § W! 
not been necessary to ask employees # § on 
put in inordinately long work weeks } tiv 
The shop is organized on a 3-shift basis f ilt 
and, ordinarily, on a 6-day week. Evel | 
during the month when 30 engines wer od 
produced there was very little Sunday} © 
work. cr 

In recognition of its contribution to} of 
the success of the vitally important) ™ 
Liberty Ship program, the Maritime] ‘v 
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Commission awarded Hooven, Owens, 
Rentschler the first “‘M’”’ to be granted 
to other than a shipbuilding establish- 
ment. The original award was made on 
July 9, 1942, and since then an addi- 
tional star has been received at the end 
of each 6-month period. The firm was 
also given the Army-Navy “E,” and 
was the first industrial concern to fly 
both symbols of excellence for the pro- 
duction of war material. 

In planning for the job ahead, the 
firm arranged at the outset to obtain 
some of the component engine parts 
from other suppliers. All told, 46 sub- 
contractors have worked in conjunction 
with it, and these have contributed as 
high as 115,000 man-hours of labor per 
month. This represents about one-half 
of the total hours of labor involved in 
producing the engines. Drawings of jigs 
and fixtures had to be furnished all sup- 
pliers in order that matching parts 
would be interchangeable, regardless of 
where they. were made. These subcon- 
tractors are scattered throughout the 
eastern section of the country from 
Wilmington, Del., to Chattanooga, Tenn., 
and as far north as Menomince, Mici 
When the 500th engine was turned out 
on October: 6 of last year, representa- 
tives of all these firms gathered at Ham- 
ilton to witness its assembly. 

Illustrative of the time-saving meth- 
ods developed in the plant is the pro- 
cedure by which the 32,600-pound 
crankshaft is assembled. It is built up 
of crankpins and shafts that are shrunk 
Into forged crank webs and necessitates 
twelve shrink fits. Each crankshaft is 
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21 feet 3 inches long and composed of 
two sections, having respective lengths 
of 7 feet 2'% inches and 144 feet. The 
longer forward section is connected to 
the high- and medium-pressure cylin- 
ders of the engine, and the shorter one 
to the low-pressure cylinder. The 
shrinking operation takes around six 
hours by the method conventionally 
used. But by designing special stands it 
has been reduced to as little as seventeen 
minutes, and the average time is a little 
more than that. Finish-turning opera- 
tions are performed after the crankshaft 
has been assembled. The company was 
requested by the British Admiralty to 
prepare a description and photographs of 
the procedure and equipment involved 
so that it might pass the information 
along to engine builders overseas. Since 
May 10, 1943, the crankshafts have 
been assembled and machined in a 
separate building that was erected with 
funds provided by the Defense Plant 
Corporation. It was designed for an 
output of 25 shafts monthly, but has 
produced up to 30. 

Tho bedplate of an engine weighs 36,- 
500 pounds and consists of three cast- 
iron sections bolted together: ‘The unit 
assembly is machined, as illustrated, 
with a single tool having two cutters 
which plane opposite sides of the main 
bearing jaws at one time. The width of 
the opening is held to 17 inches with 
minimum tolerance. A single cutting 
tool is used in planing the bottom pads 
and the top bearing-cap seats. The ac- 


curacy of alignment thus obtained in- . 


sures a proper fit of the main bearings 


MACHINING OPERATIONS 


These pictures illustrate two of the 
numerous machine-tool set-ups which, 
collectively, have contributed impor- 
tantly to the fast rate of production at- 
tained at this plant. A horizontal bor- 
ing mill (left) is used for cutting the 
shrinkhead from the 18,500-pound low- 
pressure cylinder by means of two cut- 
ters mounted on a spider-type toolhead. 
Six cutters are mounted on the head 
for the rough boring of the cylinder. 
The other view shows the 3-section, 
36,500-pound bedplate and the two 
opposed main bearing jaws being 
planed at the same time. Both of these 
machine tools were made in Hamilton 
by the Niles Tool Works which, like 
Hooven, Owens, Rentschler, is a 
division of the General Machinery 
Corporation. 




































and is reflected in the comparative ease 
with which the crankshaft is brought 
into proper position upon them. There 
are six bearings, and when the crank- 
shaft is lowered into place it gencrally 
contacts all of them fwlty at the first 
trial. 

Pneumatic tools play. an mdispensable 
part in,the shop routine, and a few of 
the numerous operations they perform 
effectually and quickly are shown in ac- 
companying illustrations. Drills, grind- 
ers, and impact wrenches predominate 
and serve extensively both in the prep- 
aration of the parts and in their assem- 
bly. Impact wrenches have made it 
possible to save many hours in the ag- 
gregate on such work as setting studs 
and bolts and running up nuts. The lat- 
ter are used in huge quantities, a single 
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AIR-OPERATED TOOLS 


By using pneumatic tools, innumerable operations are done quicker and better 
than by any other available means, These pictures show Ingersoll-Rand taols of 
various kinds performing typical services. In assembling the two built-up sections 
of a crankshaft, holes in couplings are reamed and spot-faced with a tool driven 
by a Multi-Vane drill through right-angle, 30-to-1 gearing (above). The two 
corner views show different types of grinders in use. The other picture on this 
page illustrates how a Multi-Vane close-quarter drill reams bolt holes in a bed- 
plate-housing flange where there is little working room. A chipping hammer 
(next page) quickly cuts oil grooves in the babbitt of a main bearing. 


shipment of the 1!4-inch size amounting 
to a boxcar full, or 109,000. On one stud- 
setting job, the average time when it 
was done with a ratchet wrench was 
thirteen minutes. This was reduced to 
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eleven seconds by changing to an Inger- 
soll-Rand Size 534 impact wrench. This 
is a small tool that is handled by one 
man. 

Castings for the engines are made in 


the foundry of the Niles Tool Works, a 
affiliate that is another division of th 
General Machinery Corporation. Iti 
a thoroughly modern foundry, with ox 
66-inch and two 72-inch cupolas fw 
melting iron. A feature of it is a Whitin 
cupola-charging system that enable 
three men to do the work that former! 
required up to eighteen. Metal, lime 
stone, and coke are loaded into scak 
cars outside the foundry and m 
through an electrified tunnel to the 
cupola area, where they are elevated and 
discharged into any one of the cupolas 
Pig iron and steel scrap are loaded int 
the cars by electromagnet, while stor 
and coke are drawn from bins fittel 
with air-operated gates. The system 
regularly handles 150 tons of material 
daily and has transported as much # 
190 tons. Pneumatic sand rammers ani 
pneumatic jolt machines are used on the 
pouring floor in preparing the molds, 
and pneumatic chipping hammer, 
grinders, and other tools are employe 
in the casting-cleaning department. 
The three engine cylinders are set 
on parallel blocks on the erection floo 
and assembled before being transferred 
to the top of the engine columns. The 
cylinder bores are accurately lined u, 
the top and bottom surfaces of the cyl 
inders are carefully checked for aligt 
ment, and all necessary corrections at 
made before the assembly is placed 0 
the engine. Each engine is completely 
built up and turned over by compr 
air for testing. After passing inspectioD, 
it is partially dismantled—the bed, mall 
bearings, and crankshaft being ship 
as one unit and the cylinders as another. 
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Four railway flat cars are required to 
transport each engine. Shipments are 
made to all the yards that are construct- 
ing Liberty ships. These are located on 
the nation’s three coasts, and the near- 
est one is more than 500 miles distant. 
By tradition and experience, Hooven, 
Owens, Rentschler and its associate, the 
Niles Tool Works, are well grounded in 
the work they are doing, and their 
identification with engine building and 
with construction for war purposes is 
only natural in view of their histories. 
In 1945, Hooven, Owens, Rentschler will 
round out an even century of existence. 
The concern from which it originated 
was the Owens, Lane & Dyer Company, 
which was organized to build traction 
engines, sawmills and engines, and to do 
general machine work. In 1882 ‘‘Boss”’ 
George Adam Rentschler and Col. J. C. 
Hooven, together with four other part- 
ners, bought it and gave it its present 
name. Ever since then the name Rent- 
schler has been closely associated with 
its management and that of related 
firms. The new owners started building 
Corliss-type steam engines, and later 
added machinery for sugar mills, plate- 
glass machinery, and mechanical presses. 
The business was conducted as a part- 


nership until 1901, when it was incorno- 
rated. 


The Niles Works was founded in Cin- 
cinnati in 1845. The concern’s principal 
business was the construction of steam 


‘engines for river boats, sugar and saw- 


mills, locomotives, etc. That there was a 
considerable boom in the engine business 
around that time is shown by an old 
New Orleans newspaper clipping, which 
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is now framed in the company’s offices. 
It recounts that 355 engines had been 
installed in Louisiana alone, and that 
281 of them came from foundries in the 
Cincinnati area. Of the latter, 70 were 
built by Niles. 

In 1857 the locomotive business was 
acquired by I. & E. Greenwald. Thir- 
teen years later the steam-engine busi- 
ness was sold to Mr. Steadman of Auro- 
ra, Ind., and the sugar-mill business to 
Blymer & Morton of Cincinnati. The 
machine-tool interests were transferred 
to Hamilton in 1871 under the name of 
Niles Tool Works. The move was in- 
vited by the donation of land, brick, and 
stone by the city, as well as a certain 
amount of waterpower from a canal run 
from the Big Miami River by the Ham- 
ilton-Rossville Hydraulic Company. 

Later, the firm expanded its line to in- 
clude machine tools for industrial and 
railroad shops, mechanical presses, and 
related equipment. Around the turn of 
the century, and for many years after- 
ward, it supplied a large proportion of 
the shop tools used by the country’s 
railroads in the manufacture and main- 
tenance of locomotives and cars. In 1899 
the company participated in a merger 


with Bement, Miles & Compgnx o£ 
Philadelnhi-, Pu.» vne Pond achine 


Tool Company of Plainfield, N. J., and 
the Philadelphia Engineering Works of 
Philadelphia, to form Niles-Bement- 
Pond Company. As a unit of that or- 
ganization Niles was a leading builder 
during the last war of boring mills and 
similar machinery for the making of 
large-caliber guns. One boring mill was 
50 feet between uprights and had a 36- 


foot table. In the present war it has con- 
tinued to furnish the same type of ma- 
chinery and has constructed some 
double-ended boring lathes that are 300 
feet long. On a Russian order, Hooven, 
Owens, Rentschler shops have turned 
out a 552-ton mechanical press that is 
reputed to be the largest of its type 
ever made. It also developed the presses 
that made the automobile-body steel 
turret top. possible. 

Three of the six sons of the original 
Adam Rentschler have risen to eminent 
positions in life, two of them by way of 
their association with his Hamilton ma- 
chinery interests. In 1901 Niles-Bement- 
Pond acquired ownership of Pratt & 
Whitney Company, of Hartford, Conn., 
manufacturers of precision machinery, 
small tools, and gauges. In 1925 the 
two concerns jointly organized Pratt & 
Whitney Aircraft Company, which was 
disposed of in 1929 to the United Air- 
craft & Transport Company. Frederick 
B. Rentschler, the fourth son, became 
interested in the aviation industry 
through these ramifications and is now 
chairman of the board of directors of the 


niga Comenicas sold the 


ile- ' 
azacs- 1001 Works to Hamilton interests 
and it was merged with Hooven, Owens, 
Rentschler to form the General Ma- 
chinery Corporation. George A. Rent- 
schler, youngest son of George Adam, is 
chairman of the board of directors and 
president of the parent concern. An- 
other brother, Gordon S. Rentschler, 
elected to follow finance instead of ma- 
chinery and is now chairman of the 
board of the National City Bank of New 
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EQUIPMENT FOR SHRINKING CRANKSHAFTS 


The 32,600-pound crankshaft is more than 21 feet long and is assembled in two 
sections by shrinking crankpins and shafts into forged crank webs which are 


heated in oil for about 34% hours to expand their bores. 


By means of special 


stands and methods, the time required for the twelve shrinking operations has 


been reduced from six hours to an average of eighteen minutes. 


The picture 


shows component parts of the stands. Those in the background are mounted on a 
base plate; being positioned by keys fitting in a keyway running longitudinally 


through the center. 


York, one of the largest banking in- 
stitutions in the country. 

In addition to building steam engines 
for Liberty ships, the General Machin- 
ery Corporation is also engaged in other 
war work, including the manufacture of 
diesel engines for different types of 
naval vessels and a larger engine of the 
same type for Maritime Commission 
ships. Because of its long experience in 
making machine tools for manufactur- 
ing ordnance, it was requested by the 
Government to operate a naval-gun 
factory at Charleston, W.Va. To carry 
out that assignment it organized the 
General Machinery Ordnance Corpora- 
tion in October, 1940. The factory has 
finish machined more than 100,000 gun 
barrels ranging in size up to the 6-inch 
bore. It is also building other naval 
armament. 

Hamilton, Ohio, where the two divi- 
sions of General Machinery Corporation 
are located, stands high in the list of 
American manufacturing communities 
in point of per capita production. A city 
of 55,000 inhabitants situated 25 miles 
north of Cincinnati, it has two factories 
which, in normal times, made three- 
fourths of the world’s bank vaults and 
safes. The head offices and the largest 
mill of the Champion Paper & Fibre 
Company also are located there. An- 
other prominent firm is the Hamilton 
Foundry & Machine Company, which is 
one of the principal subcontractors fur- 
nishing parts for Liberty Ship engines. 
It is headed by Peter Rentschler, a 
nephew of the chief executive of General 
Machinery Corporation. 

There are many Hamilton families 
whose male members have been factory 
workers through several generations, and 
the tendency is for sons to enter the em- 
ploy of shops where their fathers are. 
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There is a theory that such a concentra- 
tion of industry and the following of sons 
in their fathers’ footsteps develop highly 
skilled workmen. The outstanding rec- 
ord that Hooven, Owens, Rentschler has 
made in building Liberty Ship engines 


seems to support this theory. The eg 
pany management passes the credit § 
the accomplishment down the line », 
attributes its success especially to thy 
directly concerned with the supervigig 
of production.. The key men who gy 
responsible for keeping the work Moving 
are? 

Main shop: Thomas Gilmore, wor 
manager; Lawrence Birdsong, prody, 
tion engineer; Don McKinnon, superiy. 
tendent; Berry Mitchell, general for. 
man; Fred Claudipierre, foreman ¢ 
large tools; Edward Weinman, forema 
of small tools; Charles Duerstock, fom. 
man of special small-tool and gaug 
room; Louis Pippert, foreman of to 
and grinding room; Marcus W. Matr 
foreman of lathe room; William Schoen. 
berger, foreman of erection floor; Jamy 
Mulcahy, chief inspector. Second shift: 
Charles Roth, superintendent; Frani 
Wilke, foreman; Walter Kinch, forema 
of lathe room; Ray Chambers, forema 
of small tools. Third shift: Earl Cag, 
foreman of lathe room; Paul Weinman, 
foreman of small tools. Crankshaft 
shop: Cecil Hagen, superintendent; 
Joseph Wolpert, foreman; Louis Monts. 
gue, night superintendent; George Schub 
er, inspector. General Machinery Cor 
poration foundry, Fred Barendt, super. 
intendent. 
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AIR COMPRESSORS 


Since May, 1943, crankshafts have been assembled in a new building provided 
by the Defense Plant Corporation. This structure has its own source of compressed 


air—the two Ingersoll-Rand Motorcompressors shown here. 


Each of these air- 


cooled units has a piston displacement of approximately 400 cfm. 
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N THE Marquette Iron Range in 
northern Michigan, soft hematite 
the line g iron ores are stock-piled from 
ially to thf trestles. Some are dry and some are 
2 Supervising wet, s0 layers of frozen ore are formed 
2en who anf during the winter months. The ore is re- 
work movin} moved as needed by loading with power 
shovels, but the piles are higher than the 
working limits of the machines and the 
upper material does not cave readily. 
This results in dangerous overhangs that 
menace the workmen and must be 
brought down before loading can pro- 
ceed. The Cleveland Cliffs Iron Com- 
pany has evolved new drilling and blast- 
ing methods that accomplish this more 
satisfactorily than it could previously 
be done. These are described by Hugo 
H. Korpinen in the July-August issue of 
Explosives Engineer, from which the ac- 
companying facts and illustrations were 
obtained. 

The former practice was to load from 
a pile until overhang developed and 
then to bring it down by drilling and 
blasting from above. Holes 2 inches in 
diameter and 6 to 10 feet deep were put 
down with conventional rock drills, and 
2-inch pipes were driven into them. 
Each hole was charged with from 8 to 12 
cartridges of Gelamite No. 2, which has 
a bulk strength of about 45 percent. 
Aside from the hazards involved in doing 
the work concurrently with the shovel 
operations, delays in loading often re- 
sulted. 

By the new procedure, which was 
worked out at the Lloyd Mine near 
Ishpeming, the stock piles are drilled 
and shot a week or so in advance of 
loading—before any overhang develops. 
The holes are driven in the top of the 
pile as formerly, but instead of drilling a 
hole and driving a pipe into it, the hole 
is made by forcing the pipe directly into 
the ore. This is done with an air-oper- 
ated paving breaker having a special at- 
tachment to fit the chuck and the 2-inch 
pipe. The latter is closed and pointed at 
the bottom end. A 5-foot length is first 
driven and is then removed by turning 
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DRILLING CREW 


Two men using a CC-60 paving breaker 
with a special chuck attachment for 
driving a 2-inch pipe into a pile of ore. 
An experienced crew can drill and 
blast from 200 to 250 feet of hole a day. 
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STOCK FILE 
(NEW METHOD 


ELIMINATES 
DANGEROUS 
OVERHANG) 


and at the same time lifting it with pipe 
wrenches. A 12-foot section is next in- 
serted in the hole and driven to a depth 
of 10 feet. This is also withdrawn in the 
manner already described. From 12 to 
15 of these holes are driven along the 
top of the ore pile and are then loaded 
and shot together. 

An electric blasting-cap primer is 
placed in the bottom of each hole, and 
half a bag of Herculite No. 4 powder is 
then poured in and tamped. This pow- 
der has a bulk strength of about 15 per- 
cent. The remainder of the hole is filled 
with fine, dry ore. After all the holes 
have been charged, the leg wires of the 
primer caps are connected in series and 
attached to the lead wires, which extend 
to a blasting machine located at a safe 
distance. 

It has been found that the shots pro- 
duce vertical cracks that reach deep into 
the ore and break it up so that the upper 
layers readily cave when undermined by 
a power shovel. Experience has shown 
that if the blasting is done early in the 
spring, water and heat will penetrate 
the ore pile by way of the fissures and 
hasten the thawing of the entire mass. 
Time is saved because the blasting 
crews can proceed at will instead of 
having to wait until the power shovel 
has taken a cut from the lower part of 
the pile. 

By shooting before starting loading 
operations, both sides of a pile are broken 
instead of only the side on which a shovel 
has been working, and by using the 
slower-acting and less powerful Hercu- 
lite No. 4 bag powder instead of the 
Gelamite No. 2 cartridge powder a 
greater area is affected. The bag powder 
also has less throw and is safer, the 
quicker-acting Gelamite sometimes hav- 
ing scattered chunks of ore throughout 
a distance of several hundred yards. As 
the drilling and blasting crew now al- 
ways works on top of a complete pile 
instead of adjacent to an overhanging 
section of it, that phase of the operations 
likewise is safer. 
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OLD AND NEW METHODS COMPARED 


The left-hand sketch, above, shows the current method employed by the Cleveland 
Cliffs Iron Company for drilling and blasting partially frozen stock-piled ore to 
break it up before beginning loading operations. The right-hand sketch illustrates 
the condition that prevailed under the former procedure of drilling the pile after 
loading had been started. Details of the drilling tool are seen in the separate 
sketch at the left. The coupling on top of the pipe takes the force of the blows and 
protects the pipe end from that battering. 







T THE outset of the war, the Fed- 

eral Government requested indus- 
trial plants engaged in war work to set 
up adequate measures to insure that 
production would not be interrupted or 
hampered by fire, sabotage, or similar 
untoward happenings, and outlined a 
standard procedure to be followed in 
organizing these facilities. The direction 
of this protective program was centered 
in the Office of Civilian Defense, which 
created state and local organizations to 
codperate in the effort. 

In order that those plants that excel 
in carrying out the recommended meas- 
ures may receive public recognition of 
their endeavors, the National Safety 
Award was created. The award is an 
emblem of official approval of the prep- 
arations made against air attack, fire, 
sabotage, and avoidable accidents, as 
well as general excellence in observing 
regulations concerning blackout, dim- 
out, and other local defense measures. 
To receive it, an industrial plant must 
be recommended for it by the local 
director of civilian protection, and the 
recommendation must be approved by 
the state director and by the chief of 
the plant protection section, Industrial 
Protection Division, Office of Civilian 
Defense, Washington. The award con- 
sists of a certificate and entitles members 
of the protection organization to wear 
lapel pins bearing the award insignia. 

This National Security Award was 
presented on September 26 to two in- 
dustrial concerns in one community, 
the Ingersoll-Rand plant at Painted 
Post, N. Y., and the Corning Glass 
Works in the adjoining city of Corning. 
The Ingersoll-Rand plant is generally 
acclaimed as the largest individual es- 
tablishment in the country devoted al- 
most exclusively to the manufacture of 
air and gas compressors. Portable air 
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Compressor Plant Receives National Security Award 























AWARD CEREMONIES 


The Ingersoll-Rand presentation was made on the mezzanine of the plant shipping 
department, with employees assembled on the floor below. 
speaker's station is Brig. Gen. E.G. Ziegler, who presented the lapel pins that 
accompanied the award. To the right of him is E.J. Smith, general manager of the 
plant, and next to the latter is Lieut. Col. Frederick Kraissl, Jr., who presented the 


award. 


compressors turned out there are in 
service in every battle area. 

The award was presented at the Paint- 
ed Post factory by Lieut. Col. Frederick 
Kraissl, Jr., Chief, Plant Protection 
Section, Industrial Protection Division, 
Office of Civilian Defense, and was ac- 
cepted by General Manager E. J. Smith. 
Lapel pins were presented by Brig. 
Gen. E. G. Ziegler, of Buffalo, N. Y., 
Deputy State Director, Office of Civil- 
ian Protection, Western District, and 


co oe em nee ee ee 


Standing at the 


were accepted by a plant employee, 
Fred Stratton, acting on behalf of thos 
privileged to wear them. Others par 
ticipating in the program were the Rev. 
Carl J. Grabb, director of civilian Pp” 
tection in Painted Post; Mayor Karl L 
Gaiss of Painted Post; Mayor Daniel 
Stimson of Corning, director of civiliad 
protection in the Corning-Painted Post 
area; and Edward C. O. Thomas, civil 
ian protection director for the State of 
New York. 


COMPRESSED AIR MAGAZINE 
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A CINDERELLA METAL 


NLY a few years ago, magnesium 
was a comparatively rare metal, 
f rather high-priced and more or less of a 
laboratory material used principally in 
flashlight powder, fireworks, and flares. 
Scientists spoke of its admirable quali- 
fications for various services where light 
weight was a requisite and predicted 
that it would some day attain consider- 
able industrial importance. But no one 
could forecast the phenomenal rise to 
prominence that has been its lot as one 
of the Cinderella metals of the war. 

A 1921 edition of an American text- 
book on chemistry stated that ‘‘mag- 
nesium is of comparatively little com- 
merical importance,’”’ and it continued 
to be regarded in that light during the 
3 ensuing years. The Germans, however, 
didn’t share that viewpoint. When Nazi 
planes were shot down in England early 
in the conflict, some of them were sur- 
prisingly found to contain up to 1000 
pounds of magnesium parts that had 
been fabricated from forgings, castings, 
extrusions, and rolled material. 

As the United States neared involve- 
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ment in the war, we had virtually no 
domestic sources of supply. We got 
what we urgently needed from abroad 
and, meanwhile, began feverishly to 
prepare to exploit our own resources. 
A revolutionary process for extracting 
hivping magnesium from sea water was success- 
; at the fully applied on the Gulf Coast, and 
ins that several establishments were set up for 
ar of the recovering the metal from its ores. 
nted the Jointly, the ium i - 
, they gave us magnesium in con 
tinually increasing amounts until our 
war needs were fully met. 
, employee, Now an anomaly arises, and the metal 
ialf of thos # promises to become temporarily too 
Others pat } abundant. On October 5 the War Pro- 
re the Rev. } duction Board terminated its control of 
‘ivilian PP | magnesium by removing the ban on its 
yor Karl L use for civilians. By the stroke of a pen 
Lyor Daniel its career as a critical metal was ended. 
r of civilia | The restriction was lifted as a result of 
ainted Post the curtailment in military-aircraft pro- 
omas, _ duction, ani the decrease in the demand 
he State ") for magnesium that followed is but a 
foretaste of what may be expected when 
. MacaziNe § Novemper, 1944 














hostilities cease. It is predicted that the 
fabricated metal will then drop from 15 
million pounds a month to 114 million. 

The Magnesium Association has al- 
ready moved to take up the slack, and 
the indications are that the public will 
be the real benefactor of the wartime 
research and production program. The 
major problems of making and fabrica- 
ting magnesium and its alloys have been 
solved, and a complete range of products 
will be available to meet the varying 
needs of peacetime trade. 

Magnesium is two-thirds as heavy as 
aluminum and only one-fourth as heavy 
as steel. This relative lightness counts 
heavily when it is translated into the 
economics of the aviation industry, since 
every pound saved in constructing a 
transport plane will return around $400 
through increased carrying capacity 
during the life of the craft. Along with 
light weight, some magnesium alloys 
have a tensile strength comparable to 
steel, and they can be machined three 
times faster. Although always found in 
combination with other elements, mag- 
nesium is very abundant in Nature, 
constituting 2 percent of the earth’s crust 
and 0.13 percent of sea water. 

Even before the war began, one manu- 
facturer of printing presses had been able 
to increase the speed of his presses 25 
percent by employing this lightest of all 
structural metals. With this example 
before them, magnesium producers are 
looking towards its use in numerous 
other mechanisms and appliances such as 
office and knitting machines, hand tools, 
radios, and cameras. They also visualize 
it as a competitor of some plastics. 
Favorable to magnesium are its ready 
machinability and current low price of 
around 20 cents a pound. Many engi- 
neers now in the aviation industry will, 
when they shift back to peacetime manu- 
facturing plants, be “‘magnesium con- 
scious” and lean towards it wherever it 
can be applied. The magnesium in- 
dustry is already planning an intensive 
research program with facilities for 
passing on to those who can make use 
of it any information that may be gained. 





CONTROL FOR GERMANY 
HE presidents of five of the nation’s 
engineering societies, with member- 
ships aggregating 75,000, have jointly 
stated their opposition to the proposal 
by Secretary Morgenthau of the Treas- 
ury Department that postwar Germany 
be controlled by destroying or virtually 
dissolving her industrial plants. This 
course, they say, would penalize not 
only Germany but the whole world, 
would be economically unsound, and lead 
to another war. The fundamental fal- 
lacy of the suggestion, they contend, is 
that it fails to differentiate between the 
wartime and peacetime economy of the 
Reich. Agreeing that there should be 
no “‘soft peace,” they assert that Ger- 
many should nevertheless have her 
chance to recover along peaceful lines. 
This cannot come about, they argue, 
through an economy wholly agricultural. 
Instead of the Morgenthau plan, they 
recommend selective restriction and 
control of German industry. Specifically 
they would limit or prohibit the output 
of six materials that are essential to 
waging war. Factories making aircraft, 
synthetic gasoline, and aluminum would 
be eliminated, and importations would 
be held to peacetime needs. Facilities 
for extracting nitrogen from the atmos- 
phere would be cut 75 percent, thereby 
controlling the production of explosives. 
The steel-making capacity would be 
reduced 50 percent. It is contended that 
war could not be waged or prepared for if 
any one of these steps were taken, and 
that all of them would afford ample in- 
surance against war. The proponents of 
the plan sound the precautionary note 
that ‘‘It is unrealistic to assume that 
any program to take the sting out of Ger- 
many will not require supervision and 
vigilance for a long time in the future.” 
Signers of the statement are the presi- 
dents of the American Society of Civil 
Engineers, American Institute of Mining 
and Metallurgical Engineers, American 
Society of Mechanical Engineers, Ameri- 
can Institute of Electrical Engineers, and 
American Institute of Chemical Engi- 
neers. 
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When a motor driving a 


Portables large air compressor in 
Meet Air the Connersville, Ind., 
Emergency plant of the American 


Central Supply Company 
burned out on a Saturday, production of 
jeep bodies and other war accessories 
was crippled.. Repairs were expected to 
take fifteen days or longer, so Army Air 
Corps headquarters in Indianapolis and 
the Office of Defense Transportation in 
Washington acted to get portable com- 
pressors on the job without delay. Over 
the week end, fifteen machines were lo- 
cated and shipped in, some from as far 
as Cleveland. By Monday morning they 
were hooked up and started on a 20- 
hour daily schedule. As the plant does 
not operate on Sundays there was little 
loss in production. 


x o*k «of 
Collapsible, rubber _ relief 
Rubber maps of enemy-held territory 
Relief have been used effectively by 
Maps_ Allied military forces starting 


with the Salerno invasion, it 
has been revealed by the United States 
Rubber Company. Before the opening 
of the Italian campaign, a hurry-up call 
was received for such maps. There were 
only two weeks available for their prep- 
aration, but they were completed on time 
by U.S. Navy personnel, transported to 
North Africa by plane, and then crossed 
the Mediterranean with Gen. Mark E. 
Clark’s invasion army. These maps can 
be rolled up and will withstand shock, 
advantages not possessed by plaster 
ones. They are used to impart to landing 
forces accurate knowledge of the terrain 
they are to cover. Information on which 
they are based is gathered from all 
possible sources, including aerial pho- 
tographs. A relief model is then made, 
showing all buildings and construction, 
as well as natural landmarks. From the 
master model is cast a plaster negative, 
with mountains registering as valleys. 
Onto the negative is sprayed rubber 
latex, which is reinforced to give it the 
necessary strength. When dry, the thin 
layer is stripped off, turned over, and 
colored to simulate the landscape. 


9% - 5% 


The Hecla Mine at Burke, 
Idaho, one of the famous old 
lead and silver properties of 
the West, has been worked 
out and closed down after 
producing more than nine million tons of 
ore having a gross value of $81,333,000. 
Ore reserves had been diminishing for 
many years and were finally exhausted 
after drifting and diamond drilling from 
the 3600-foot level had- failed to reveal 


Hecla 
Mine 
Closes 
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This and That 


additional deposits. Legend has it that 
the Hecla claim was originally filed upon 
to obtain the land for a railroad right of 
way. Subsequent prospecting of the 
thickly forested tract disclosed a small 
quartz vein that ultimately yielded 
riches. In 1923, the mine surface plant 
and the town of Burke were destroyed 
by fire, but the mine was fully covered 
by insurance and resumed production 
with a new plant in 1924. The story of 
the Hecla was told in detail in our 
November, 1941, issue. Although the 
Hecla Mine itself has given up the ghost, 
the Hecla Mining Company is still very 
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THE LONG STEEL GETS THROUGH 
TO THE SHORT STEALER ee 
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UNSEATING THE JAP 


Artist John Powers of Butte, Mont., 
chose a piece of drill steel to typify the 
weapons by which American miners 
are helping to oust the Japanese in- 
vaders from their insular bases in the 
Pacific. One of these inspirational 
cartoons is inserted in every pay en- 
velope handed out to the employees of 
the Anaconda Copper Mining Com- 
pany in Montana. They are sponsored 
by the Victory Labor-Management 
Committees of the metal mines depart- 
ment. Mr. Powers’ position as a full- 
time artist with a mining company is 
probably unique. He is attached to the 
safety department, where he turns out 
osters and other educational drawings 
or display at the Anaconda properties. 
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active, thanks to the manageme 
policy of making investments in oj 
ventures. It is half owner of the Syjj, 


















Mining Company, which operates ,J — 
Star Mine through the Hecla shaft, aff. aa te 
the latter will accordingly remain ion, ¢! 
service. The Hecla Mill at Gem, Ida} ‘ at 
will continue to treat ore from the coy ighte 





pany’s Silver Cable Mine, just over jj 
line in Montana. In addition to thy 
interests, the company is part owner # 
the Polaris Mine, adjoining the Sy 
shine, in Idaho, and is a member of 
group of concerns that has acquired iyi, 
old Resurrection silver-lead proper 
and numerous adjoining claims in 
Leadville, Colo., district. The comp 
tion of a drainage tunnel now undery; 
there (described in this issue) is expects 
to revivify Leadville. 
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With the return of peangehem 

War-Born ™ost industrial concerns thi firag~ 

Business have diverged from thegpfthe 
Changes ysual lines of work will ggphree 
back to making their pegpang 

war products. In some __ instancggmatic 
though, their war experiences will po gp! sh 
ject them into completely new fields (f° re! 
endeavor. A case in point is mention #e™P 
in a recent news release of the Pitiygminu 
burgh Plate Glass Company. The paisigehat 
division of the company was obligegpontt 
during the war, to seek substitutes fu 

Asiatic oils that were no longer availabk 
By fractionating domestic oils, its tech’ 
nologists not only developed a sats§]) 
factory paint solvent but also produciflJ' 
an oil suitable for food products. Mongyse 
recently, additional refining has yieldegpan¢ 
an excellent plastic resin. As a result, i§pSS¢ 
paint manufacturer will also make fouge@ste 
oils and plastics in the postwar era. 
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* Commenting upon the fad 1 
Machines that mechanisms are 00 
Versus tinually replacing manu 
Muscles nethods of doing things, tl 
South African Mining ai 
Engineering Journal recalls that 
departures from established routine haw 
always been opposed in the beginmi 
The first engineer to use air-ope 
tools for breaking up street paveméll 
encountered a storm of protest from bi 
working gang. He is reported »@ 
met this with the story of a fore 
an excavation job who assigned ® 
Irishman to piling some lumber. A® 
a few minutes, the laborer complaill 
that he had no shovel. “But you don't 
need a shovel to pile wood,” the fore 
man told him. ‘‘Maybe I don’t,” was the 
reply, “but why shouldn’t I have soit 
thing to lean on like thim other boys” 
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ents in oth ating basis is now being accomplished 
of the Sulliy na Detroit plant with what is said to be 
Operates tiiii.e longest conveyor-type salt-bath fur- 
cla shaft, m pace in operation in America. In addi- 
ly remain jj ion, the cases come out of the heat treat- 
t Gem, Ida ont clean and bright and without the 
from the con ightest trace of oxidation, eliminating 
just over tine need of pickling or other cleaning. 
ition to heitTwo Upton electric salt-bath furnaces 
part ownerd& re in use, and each can anneal 6000 
ung the Sufi ounds of brass an hour. One gives them 
member of full anneal at 980°F. before the nosing 
3 acquired tii peration, while the second one full an- 
ead properiifi cals them at the same temperature after 
claims in th hosing. It is claimed that each replaces 
The compkften noncontinuous furnaces. 
OW underwyfl The cases are lowered into the molten 
1e) is expectaMalt at one end of the furnace pot and 


moved through the bath at the rate of 
50 feet a minute. After traversing the 
ength of the pot, a turn-around area at 
e end permits the conveyor to carry 
hem through again with a minimum 
frag-out of salt. Full advantage is taken 
bf the width of the furnace by suspending 
hree cartridges from each conveyor 
hanger. The operation is entirely auto- 
matic, with the exception of the occasion- 
bl shovelful of salt that has to be added 
o replenish that lost in the process. The 
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is mentionggeemperature of the bath is held within 
of the Pitpgminus or plus 5°F. Should it vary more 
1y. The paiigehat that, a horn on the temperature 
was obligegrontrol panel serves notice to that effect. 
ubstitutes fo 
iger available 
oils, its tech 


yped a sate] )Y a compact attachment known as 
also produced |) Vispeed, any standard 4- or 4 Y-inch 
»ducts. Monpvise can, it is claimed, be changed from 
ig has yieldegpand to air operation. The new unit is 
As a result, @pssentially a pneumatic cylinder that is 
so make foogeastened to the body of the vise, while 
twar era. (phe piston rod is connected to the screw. 


Air up to 100 pounds pressure is used and 
pplied by a foot valve, toe pressure on 
he pedal closing the jaws and heel pres- 
ure opening them. In either position 
he tool is locked. This arrangement 
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FULL anneal of brass cartridge cas- © 






Brass Annealing Furnace Designed for Continuous Operation 


Uniform temperature of the entire 
bath is made possible largely through the 
placement of the electrodes. These enter 
the sides of the furnace instead of being 
thrust down into the salt solution from 
the top and conduct the current into the 
bath from transformers located outside 
the furnace. They are so positioned that 
the current transferred through the salt 
generates heat at the bottom of the pot, 
with the result that the normal flow of 
the heated solution is upward, thusassur- 
ing an even and uniform temperature. 
Electrodes of this type, which are not 
exposed to the combined action of salt 
and oxygen, seem to last almost in- 
definitely, for in their eighteen months 
of service no replacements have had to 


be made. An additional advantage of 
this electrode arrangement, in conjunc- 
tion with the ceramic pot, is that it per- 
mits the use of ordinary commercial 
nitrate salts. Further, only 20 percent of 
the amount formerly required is needed. 
The first of the furnaces to be installed 
has been in continuous operation for a 
year and a half and has been shut down 
only twice during that time for cleaning. 
This is an exceptional record when con- 
trasted with the previous equipment 
which had to be shut down for thorough 
cleaning every week without fail. Ac- 
cording to the management of the 
Detroit plant where the furnaces are in 
service, ‘“‘they have paid for themselves 
in the first three weeks of operation.” 


Vacuum Apparatus Tests Materials for Porosity 


COMPACT, portable apparatus 
that makes it possible to determine 
the relative porosity of materials has re- 
cently been assigned to The B.F. Good- 
rich Company. The unit consists of a 
vacuum chamber that is placed in con- 
tact with the substance to be tested, of 
a constant-speed power-driven fan that 
is started and stopped by a manually 
operated switch, of an air outlet, and of 
a pressure gauge and scale to measure 
and indicate the degree of partial vac- 
uum in the chamber. 
By drawing air through a test speci- 
men, vacuum is induced in the chamber, 


leaves the operator’s hands freeto handle 
the work. With the 6-inch jaw opening 
set as required, the piston stroke can be 
adjusted within a range of 1 inch to vary 
the operating speed, and any holding 


and this determines the material’s 
porosity. If it is highly porous the vac- 
uum will be slight, but as porosity de- 
creases the degree of vacuum increases. 
To facilitate reading the scale, the latter 
is mounted on a piece of translucent 
plastic and is reproduced on a trans- 
parent photographic film with a lamp 
placed behind it. The scale may be 
graduated in absolute units, or it may 
be made to show the relative porosity 
of two or more substances. The ap- 
paratus can be used for demonstration 
purposes. It was originally designed for 
testing sponge rubber. 


Attachment Converts Hand into Pneumatic Vise 


pressure from zero to 24% tons can be 
provided by regulating the air pressure. 
The unit was developed by The Bel- 
lows Company and does not interfere 
with the hand operation of the vise. 
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Strainer Regulator 


























Foot Pedal 













FROM HAND TO AIR CONTROL 


The photograph shows a standard vise converted into a machine tool. The white 
circles indicate (top) the strainer, pressure regulator, and gauge interposed in the 
air line.and (bottom) the foot control. The drawing shows the structural details 


of the Vispeed and how it is attached. 
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A new line of air-hydraulic gap-type 
speed presses has been announced by 
the Studebaker Machine Company. 


There are three models designed for 
maximum pressures of %, 134, and 244 





tons and for a wide range of work such 
as stamping, forming, punching, cut- 
ting, and riveting. The air-cylinder and 
hydraulic pump units are built into the 
body of the machine and are removable. 
The ram is operated by down pressure of 
the hand or foot and can be set to de- 
liver a fast blow or a squeezing action to 
meet the requirements of tough or 
fragile materials. Release of the control 
causes the ram to retract automatically. 
The accompanying picture shows the 
Corsair that exerts a maximum pressure 
of 134 tons. 








A fabricator of steel plates for armored 
vehicles has found that distortion re- 
sulting from flame-cutting can be re- 
duced to a mimimum by doing the work 
underwater. Best results by this simple 
expedient are apparently obtained when 
the plate is covered with water to a 
depth of 4 inch. It is reported that 
straightening operations are thus elim- 
inated and that closer tolerances can 
be maintained. 

To acquaint users of grinding wheels 
with the newly announced standard 
markings for the identification of such 
wheels and other bonded abrasives, The 
Carborundum Company has prepared a 
136-page reference book called Grinding 
Facts. It contains among other data, a 
full explanation of the symbols; a com- 
prehensive schedule of grading recom- 
mendations for general, toolroom, dia- 
mond-wheel, and thread grinding; a de- 
scription of each common type of grind- 
ing; safety rules; and a table of useful 
speeds. To obtain a free copy of the 
book it is necessary to write the com- 
pany, Niagara Falls, N.Y., on a business 
or company letterhead. 





Tegul-Vitrobond is the name of a 
sealing compound for tanks, vats, floors, 
sewers, pipe lines, etc. It is compounded 
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Industrial Notes 


of sulphur and Thiokol—a synthetic 
rubber—and is said to withstand a 
temperature of 200°F., to resist hot or 
cold acid or mild alkaline solutions, to be 
impervious to liquids, and to have a 
bonding strength with brick of 400-500 
pounds per square inch. It is made ina 
series of mixtures by the Atlas Mineral 
Products Company. 


We are informed that silver may be 
deposited electrolytically on aluminum 
or aluminum alloys by what is known as 
the Preplate Process, a development of 
the Technical Processes Division of the 
Colonial Alloys Company. The work is 
done in the usual manner with the regu- 
lar equipment and requires that the 
metal be thoroughly cleaned, passivated, 
and immersed in the special solution for 
a few seconds before electroplating. 
Considerable thicknesses of silver can be 
deposited directly on the aluminum 
surfaces, or follow copper, nickel, zinc, 
or cadmium plating. Adherence is said 
to be good; and torsion, heat, corrosion- 
resistance and weathering tests have 
shown up well. As silver on aluminum is 
rated high on the scale in heat con- 
ductivity, it may be considered favor- 





ably for many heat-transfer applicatioy 
and opens up vast possibilities in th 
electrical-equipment, appliance, tran 
portation, and communications fields 


For equipment such as grinding my 
chines, the Whiting Corporation hag 
developed a dust collector that Varig 
from the systems usually used in thai 
suction is induced by compressed air jy, 
stead of a fan. The Hydro-Clone, as; 
is named, is mounted back of the m, 
chine and consists of a housing wit 
twin inlets in the rear. These conne 
with exhaust outlets in the hood of th 
grinder and have connections for cop, 
pressed air taken from a shop line anj 
for water which is drawn from the bg. 
tom of the collector itself where it \ 
maintained at a level a little below thy 
inlets by a float valve. The introductiq 
of air at 20 pounds pressure sets up sw. 
tion that draws the dust-laden air an 
water into the housing, forming a sludg 
that settles on the bottom. Removal; 
effected at intervals through a hopp: 
at the front of the collector, while th 
air passes through a Venturi above th 
water line and escapes by way of mos 
ture separators near the top. 









































FRONT-LINE OPTICAL SERVICE 


Mobile optical units now serving our armed forces overseas are being supplemented 
by this l-man shop that is designed to fill average eyesight prescriptions and to 
make up a pair of spectacles in from 14 to 16 minutes. This is possible because the 
lenses in stock are already ground. The units are transported by plane or jeep, oF 
carried if need be close to the front lines, and have been designed and built by 
the American Optical Company in accordance with Army Medical Department 


specifications. 
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Government Material for Sale 
Raw and fabricated materials, stand- 
ard parts, motors, hardware, fabrics, 
precision tools, equipment, and other 
surplus stocks are offered for sale by the 
Army Air Forces. Companies which are 
interested and want their names placed 
on the active bidders’ list are requested 
to write to the Army Air Forces, Air 
Technical Service Command, Midwest- 
erm Procurement District, Municipal 
Airport, P.O. Box 117, Wichita, Kans., 
attention Property Disposal Section. 





Members of the Northern Regional 
Research Laboratory of the U. S. De- 
partment of Agriculture have developed 
a substitute for cork that is said to re- 
semble the natural product closely in 
appearance and texture. 

A fluid compound has been put on the 
market by the Merix Photo Company 
that is said to prevent any kind of glass 
or plastic from becoming beclouded 
through mist, fog, or steam. It can be 
readily applied with a soft cloth or 
cotton batting and also serves to remove 
dust, dirt, and fingerprints without 
marring even the softest plastic. The 
antifog preparation is not affected by 
exposure to light, is noninflammable, 
nontoxic, and nonacid. 





Collapsible tanks are used extensively 
in combat areas by the Allies for the 
transportation and storage of gasoline 
and oil. They are made of a mildew- 
proofed fabric coated with synthetic 
rubber and must withstand temperatures 
ranging from zero to 165°F., as they are 
serving in both the South Pacific and 
European theaters of war. Being light 
in weight, they can be quickly set up or 
knocked down by a small crew for trans- 
fer to a new location, and can be re- 
paired as easily as the inner tube of a 
tire. The tanks used for storage purposes 
hold 1,000 or 3,000 gallons, while the 
truck- or railroad-hauled containers 
have capacities of 750 and 2700 gallons, 
respectively. Three of the latter can be 
loaded on one flat car. 


Neolite is the trade name of a new 
sole material for shoes that has been 
developed in the research laboratory of 
The Goodyear Tire & Rubber Company 
and is now in production. It is said to be 
neither rubber, leather, plastic, nor fiber 
and to provide a degree of comfort never 
approached before by any other material. 
According to the manufacturer, Neolite 
is comparable to leather in weight; but 
exhaustive walking and other tests have 
proved it to have superior wearing quali- 
ties. It is waterproof throughout its life, 
insulates the wearer’s feet against heat 
or cold, and is less likely to slip on wet or 
dry surfaces than leather or rubber. It 
18 available in brown and black, and may 
be applied to shoes by any of the con- 
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ventional methods used in working with 
leather. 


Pistons for aircraft landing struts and 
for other purposes where strength, 
lightness, and wearing quality are de- 
sired are made by flame-spraying bronze 
on steel. By the Neo-Mold process, as it 
is known, a special bronze alloy is 
sprayed on the bearing surfaces of com- 
paratively light steel blanks to a thick- 
ness of approximately 0.045 inch. In the 
case of a strut piston, this involves the 
use of 34% pounds of bronze, as against 
7 pounds for the casting formerly re- 
quired. It is said that the sprayed bronze 
absorbs and retains oil—becomes self- 
lubricating after short use—because of 





Saves WEIGHT @ Saves STEEL 
| Saves TIME on installation 
STRONGER - Leaktight - SAFER 

Absorbs SHOCK LOADS 


Handles JOBS normally 
requiring heavier-wall pipe 


Cuts HANDLING costs 
Cuts MAINTENANCE costs 
FABRICATED to your exact 


| specifications 


Saves MONEY 





LOCKSEAM 
SPIRALWELD PIPE 





its fine porosity. The process is applied 
by the Neo-Mold Company, which also 
does the rough machining. 





For the protection of surfaces exposed 
to severe corrosive conditions caused by 
gases, fumes, acids, alkalies, condensa- 
tion, and abnormal weather, the Chemi- 
cal Enamels Company is offering a coal- 
tar derivative named Butex. It is 
claimed to be suitable for metal, wood, 
concrete, brick, masonry, or cement, and 
is especially recommended for coating 
machinery, pickling and acid tanks, con- 
densing coils, steel stacks, bridges, 
cranes, hoists, etc. It resists heat up to 
500°F. Application is by brush or air 
spray. 


NAYLOR .. 


THE Light-weight PiPE 





FOR Heavy-duty SERVICE 





Naylor Pipe is outstanding for 
high and low pressure air and 
water lines. Sizes from 4” to 
30” in diameter with all types 


of fittings and connections. 


Write for Naylor Catalog 











NAYLOR PIPE 
COMPANY 


1245 East 92nd Street 
Chicago 19, Illinois 
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From the outside, this small size 200-pound 
“White Star” bronze Globe Valve looks very 
much like the same type of valve in other 
makes. But inside, where it really counts, 
Powell design and engineering show the re- 


sults of nearly a century of “know how” in 


Valve 


Among its many features are the regrind- 
able and renewable semi-cone plug type seat 
and disc, especially designed for severe service 
conditions. The disc is made of ‘‘Powellium,” 
a special nickel-bronze alloy developed by 
Powell Engineering. The seat ring is furnished 
in a specially heat treated Stainless Steel. 
Both are highly resistant to corrosion and 
erosion. 


Of interest, particularly to maintenance 
men, is the fact that this valve can be re- 
packed under pressure when wide open. 
This feature is provided by the machined face 
on the base of the bonnet which, engaging 
with the cut-off collar machined on the top 
of the disc lock nut, positively seals off the 
pressure from entering the bonnet. An excep- 
tionally wide and deep stuffing box affords 
generous packing space. The protruding 
gland, held in place by a large stuffing box 
nut, also affords an additional guide for 
the stem. 


The ground joint union body-bonnet con- 
nection, held fast by a heavy hexagonal ring 
nut, permits the bonnet to be easily and 
quickly removed from and re-attached to the 
body any number of times without impairing 
the tightness of the connection. 

Ample space between the end of the pipe 
thread and the diaphragm prevents the pipe 
striking the diaphragm and distorting the 
seat when screwing the pipe into the body. 

The malleable iron non-heating hand- 
wheel is designed to fit the hand and afford 
ease in operating the valve. 

The complete POWELL Line includes 
Globe, Ahgle, Gate, Check, Relief, Y, Non- 
Return and other types of valves in bronze, 
iron, steel, pure metals and special alloys to 
meet the demands of all branches of industry 
for dependable flow control equipment. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 








GUIDED 
PACKING GLAND 


HEAVY HEXAGONAL 
RING NUT 


REPACK UNDER 
PRESSURE SHOULDER 
AND SEAT 


STAINLESS STEEL 
SEAT RING 


AMPLE SPACE 
BETWEEN END OF 
PIPE AND DIAPHRAGM 


This valve, especially adapted for handling 
water for cooling compressors, is giving long- 
life, dependable service in the compressed 
air field. 


NON-HEATING HANDWHEEL 





HEAVY HEXAGONAL 
PACKING NUT 


EXTRA LARGE 
STUFFING BOX 


GROUND JOINT 
UNION CONNECTION 


POWELLIUM 
DISC 
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FLEXIBLE SYNTHETIC RUBBER PROTECTING SEALING WASHER _ 
BELLOWS; SEALS ON SHAFT — FERRULE ~~, TURNS WITH SHAFT; 
HAS POSITIVE DRIVE | 





j 
i 
i 
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STATIONARY | 
SEAT IN : 
SYNTHETIC 
RUBBER RING” 


wT 








handling 
ng long- 
ipressed 
ANDWHEEL 
LAPPED | 
\ SEALING - 
FACES — 
EXAGONAL 
NG NUT 


«| JOHN CRANE 
Sto: SHAFT SEAL 


4. @ The Perfect Mechanical Seal for Centrifugal Pumps—Refrigeration Compressors—Speed 
Reducers—Rotary Pumps—Agitator Shafts—Many Other Rotary Sealing Applications. 





® Eliminates Leakage, Gland Adjustment and Shaft Wear—Reduces Friction—Saves Power 


WELLIUM —Seals Perfectly at High Speeds and High Pressures. 


DISC 
a @ Exclusive Features — 





1. Flexible Synthetic Rubber Bellows Head slides freely — 
provides automatic compensation for washer wear, shaft 
vibration and end play through wide range. 





2. Protecting Ferrule prevents Bellows Head from touching 
shaft. Assures free sliding at all times. 








3. Sealing washer has positive drive through metal parts. 








4. AComplete Unit, ready for use. Sealing faces factory-lapped. 





@ This Precision-Built Shaft Seal is already thoroughly proven on 
many exacting services. 





Design and Development Engineers — Send for Illustrated Bulletin 


CRANE PACKING COMPANY — W0scuvter ave. - chicaco ts, 1. 


BALTIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, LOS CRANE PACKING CO., LTD., Hamilton, Ontario, Canada. 
ANGELES, NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH, SAN FRANCISCO, Branches: Montreal, Toronto, Vancouver : 
ST. LOUIS, TULSA 
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find it much cheaper 









to give your 





Instead of these | 


Protect your production. .. with AO Safety Goggles 





a Optical 


COMPANY 
SOUTHBRIDGE, MASSACHUSETTS 
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Used on the entire line of I-R Mobil-Air 
Compressors, have a time proven drive disc 
with flexible fingers solidly bolted to the 


fly wheel. When the friction facings become 


















This photograph, taken of the 
clutch only, not assembled to | 
either engine or compressor, | 
shows clearly the detailed con- | 
struction of the interlocking | 
drive disc segments. 


U.S, Patent Nos. 2,177,362; 
2,259,461 and 2,303,201 
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FLEX-DISC CLUTCHES 
















worn these drive discs, which are quickly 
detachable in segments, may be removed 
and relined or replaced without discon- 


necting the engine from the compressor. 





FQR,VICTORY 











NOTE: To save vital materials 
this advertisement will be used 
for ‘‘the duration.”’ 


Cc. M. EASON, INDUSTRIAL CLUTCH CO. 


Waukesha «) Wisconsin. 
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WALSEAL UNION 





WALSEAL COUPLING 


WALSEAL OPEN 
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Silbraz joints are the strongest joints that can be made on brass or 
copper pipe or tubing They cannot creep or pull apart under any tem- 
perature or pressure which the pipe or tubing itself can safely withstand. 

Silbraz joints are easily made with an oxyacetylene torch. When 
alterations to the line are necessary, Silbraz joints can be taken apart 
by reheating with the torch The Walseal valves or fittings used for mak- 
ing Silbraz joints may be re-used in the same or a new position. Enough 
alloy usually remains 1n the insert groove of the valve or fitting to per- 
mit a second Silbraz joint to be made, without the necessity of inserting 
additional alloy. 

Walseal valves, fittings, and flanges for making Silbraz joints are a 
modern development of the Walworth Company — manufacturers of 
valves and pipe fittings for more than a century. For detailed informa- 
tion about Walseal products, write for Circular 84. For information on 
Walworth’s complete line of valves, fittings, pipe, and pipe wrenches 
write on your company letterhead for a free copy of Catalog 42 
* Registered trade marks 


WALWORTH 


valves and fittings 


KEWANEE WONKS 60 East 42d Street, New York 17, N. Y. 





DISTRIBUTORS IN PRINCIPAL CENTERS 
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the ports of every Walseal product 


and fitting have been silver brazed. 


pipe line. 





One-Piece PIPE LINES 





The above illustrates the details of a Walseal 
tee and Silbraz joints. The center port has been 
cut away to show the ring of silver brazing 
alloy which is inserted by the manufacturer in 


The right-hand port has been cut away to 
show the penetration of the alloy after the pipe 


The left side of the tee shows the fillet of 
silver brazing alloy which completely encircles 
the pipe at the juncture of pipe and fitting — 
indicating that the Silbraz joint is completed. 
Because the brazing alloy penetrates both pipe 
and fitting, the resulting Silbraz joint actually 
makes the pipe and fitting into a one-piece 
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LLIOT 


TURBINE . MOTOR 


for your pump drives? 





ELLIOTT BUILDS BOTH — motors in all types re- 


quired for power plant auxiliary drives, with especial 
emphasis on two-pole, 3600-r.p.m. units. Turbines in 
single-stage or multi-stage, with or without speed reduc- 
tion gears. The dual drive unit pictured is representative, 
being so arranged that electric power failure, reducing 
the r.p.m., would automatically open the turbine gov- 
ernor valve and bring the turbine into action. 


Elliott auxiliary drive units, because of characteris- 
tically Elliott conservative design and emphasis on fine 
materials and workmanship, have extra performance 
built into them. 


Whether it’s turbine, motor, or dual drive, make it 
Elliott for assured performance. 


sk &. 2 Ss c oa me PAH Y 


JEANNETTE, PA. © RIDGWAY, PA. © SPRINGFIELD, OHIO 
BES TRACT Orr i-C #5 IN PREN-CIPAE Cd SEES 
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Company 


STEAM TURBINES e GENERATORS *« MOTORS « CONDENSERS 
FEEDWATER HEATERS AND DEAERATORS « STEAM JET EJECTORS 
CENTRIFUGAL BLOWERS e TURBOCHARGERS FOR DIESEL ENGINES 
TUBE CLEANERS ¢ STRAINERS e DESUPERHEATERS e FILTERS 
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Heat Exchangers in the foreground have monel metal 
shells, admiralty metal tubes and naval bronze tube 
sheets, floating head covers, and baffles. Vogt Ell Bolts 
are used on floating head covers. 


Reactors for catalytic polymerization units being assem: 
bled and tested. Each is of welded construction and has 
bolted-on hinged covers. 


to exchange heat between diesel oil and corrosive crude 





containing sait and sulphur compounds. 


62”x30'-6"” long Gas Cooler for a catalytic unit in a large 


3) Group of Diesel Oil Exchangers for a visbreaker. Used 


refinery. Tube bundle at right is for a second unit. 


HENRY VOGT MACHINE COMPANY 


Incorporated 
LOUISVILLE, KENTUCKY 


Branch Offices: New York, Philadelphia, Cleveland, Chicago, Dallas. 


De Wy 


A Peewee AND SIZE FOR BaeRY PURPOSE 
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Some 300 high-speed merchant vessels—appropriately named Victory Ships—are 
now scheduled to come off our ways in 1944. These cargo vessels are another 
American declaration of sea-going independence. For the present, these will serve 
either as high-speed merchant vessels or as naval auxiliaries. After the war, they 
will be a dominant part of our Merchant Marine. 

Most of the large centrifugal pumps used on Victory Ships will be of 
Ingersoll-Rand Cameron design. Five'such pumps will serve each ship...I-R 
compressors also supply the air power used for many of the ships’ controls... In 
the shipyards, the I-R trade mark is found on mammoth compressors and thou- 
sands of air tools—all helping crews to build these Victory Ships in record time. 

Thus, Ingersoll-Rand equipment serves 
another of our major ship programs, just as it 
is serving at sea on battleships, carriers, de- 
stroyers, escort vessels, tankers, transports, 
tugs, tenders and cargo vessels. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 





10-518 





Apv. 19 





ive li hii 






THE ROTOR OF THIS BOILER FEED 
TURBINE IS DOUBLE RIM PROTECTED! 


The 1250 H. P. Turbine shown above employs the Terry Solid Wheel 


Rotor. The wheel is made from a single steel forging and the buckets are 
milled directly in the wheel. 





The buckets are protected by rims at the sides of the wheel. These 
rims would take without damage any rubbing that might occur if the 
clearance became reduced. 


With this construction it is impossible for the blades to foul and frequent 
inspections of the thrust bearing are not required to obtain safe and de- 
pendable operation. 


The Terry Wheel Turbine is fully described in our Bulletin S-116. 


T-1152 


THE TERRYSTEAM == 
TURBINE COMPANY = 


TERRY SQUARE, HARTFORD,CONN. 
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‘Piping Materials for Any Need 
»ee Crane Can Supply Them 


ONE SOURCE OF SUPPLY... ONE RESPONSIBILITY FOR ALL EQUIPMENT 


The easiest way to dispose of piping supply prob- 
lems is to put them up to Crane. Doing that gives 
you the world’s greatest selection of equipment for 
every service—power or processing systems, high 
or low working pressures. All your needs of valves, 


Now when you are trying to catch up with deferred 
maintenance, Crane complete piping materials 
service is a big advantage. From ordering to in- 
stallation, every step of the job is simplified. And 
while one responsibility for materials helps assure 














the best installations, you are also getting full benefit 
of Crane Co.’s 89-year experience and leadership in 


the piping equipment field. 
GAUGES 
) 


fittings, pipe, fabricated assemblies and piping 
accessories are supplied from one single source— 
your local Crane Branch or Wholesaler. 
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Typical All-Crane Piping 
Materials Installation in 


( Process Industry Plant. 
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|| ONE STANDARD OF QUALITY 


Dependable quality guards every part of piping systems when you 
specify Crane materials throughout. Such quality is exemplified by 


Crane Iron Body Wedge Gate Valves. Strong body sections resist © 
severest strains. Straight-through ports permit unrestricted flow. - STANDARD 
A deep stuffing box lengthens packing life. Long guides keep disc 
travel true, while the finest design in every part assures long life IRON BODY 
and smooth, trouble-free service. be WEDGE GATE 
Crane Co., General Offices: 836 S. Michigan, Chicago 5, Ill. e 

° & 

Branches and Wholesalers Serving All Industrial Areas « VALVES 
@ 


UMPS 
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ELECTRICAL RATINGS 




















440-550 | 5H.P. 


Single | Polyphase 
Voltage Phase A.C.|} A.C. 
110V. | 2HP. | 3HP. | 
220v. | 3HP. | SHP. | 1 HP 
5 HP. | 
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DRIPPROOF AND WATERTIGHT 
HIGH SHOCK CONTACT BLOCK— 


TYPE AW-H, MW-H, LW-H 












@ Built for Marine Service to conform with requirements for dripproof and 
watertight devices of shockproof construction. The switches differ fro, 
standard in the use of a special sheet steel enclosure and drip hood wit, 
gasket seal and a special high shock bakelite contact block in two o- thry 
pole form. The three types AW-H, MW-H and LW-H represent three dig. 
phragm sizes and three range and differential variations. A release valy, 
for air compressor service may be added to any of the types, as illustrated, 
Write for Bulletin 562. 
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W 
SUPPORT 


A TYPICAL INSTALLA- 
TION SHOWING ORI AIR 
STANDING ON A CON- 


CRETE FLOOR NEXT 


THE WALL 


fe) 


INCREASED PNEUMATIC 
EFFICIENCY WITH THIS 
AUTOMATIC SEPARATOR 


PROTECT EQUIPMENT WITH 


RATE 


SEPARATES e COLLECTS e DELIVERS 


e DriAir separates and automatically ejects the condensed 
water and oil’ from compressed air lines, collects pipe scale 
and rust, delivers clean dry air to tools and other pneumatic 
equipment. This promotes better lubrication, reduces wear, 
increases life of tools and produces greater output. All inter- 
nal parts are made of bronze or copper—resistant to corro- 
sion and practically permanent. 





WRITE FOR BULLETIN DA WHICH FULLY DESCRIBES 
THE CONSTRUCTION AND OPERATION OF THE DRIAIR 


NEW JERSEY METER CO. 


‘SPECIALISTS IN COMPRESSED AIR DEVICES” 





PLAINFIELD, NEW JERSEY 














COMBINATION 


PROPORTIONATE 


BUY ALL THREE FOR ONLY $6.00 


COMPRESSED AIR MAGAZINE, 942 Morris Street, Phillipsburg, New Jersey, U. S. A. 
Please send me: 


O Compressed Air Data, Cameron Hydraulic Data and Cameron Pump 

PT Mn cones ss kyeneassxsues oben ssdeee so es6sesu ee All three for $6.00. 
O Compressed Air Data and Cameron Hydraulic Data ........... Both ‘books for $5.00. 
© Cameron Hydraulic Data and Cameron Pump Operators’ Data... .Both books for $4.50. 
O Compressed Air Data and Cameron Pump Operators’ Data......Both books for $4.50. 
O Enclosed is (money order) (check) for $........ ) ©. Send books C.O.D. | under 


stand that the books will be sent me postpaid, and that they may be returned within 10 
days if not satisfactory. 


DMPCH Cubucny sau ebs 0 SG5 othe) 66506556665 00466 s0nbwes chastise st beens o oe 
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It doesn’t take this 














Allis-Chalmers’ new “Magic-Grip” — fastest mounting and 
demounting sheave on the market — is removed from shaft in 
just 3 easy steps...saving you time, trouble, money. 


















Remove sheave from shaft. 
Requires no mallet, no prying, no 
bulging muscles. You just slide 
the sheave off ... smoothly, quickly. J¢ 
costs nothing extra! Send for B6310. 


Allis-Chalmers, Milwaukee 1, Wis. 
A 1758 


a Insert two capscrews in tapped 

holes. As screws are turned, they 
become levers . . . automatically 
breaking tight grip of tapered split bush- 
ing on sheave and shaft, Entire unit is 
then ready for removal, 


Remove three capscrews from 
] bushing collar. A handy wrench 

— supplied with each sheave — is 
the only tool needed to remove Allis- 
Chalmers’ new “Magic-Grip” from motor 
or machine shaft quickly and easily. 
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Allis-Chalmers Texrope 


“MAGIC-GRIP”’ 


NovEMBER, 1944 
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Home fora 
BURST OF DYNAMITE 


THIS BOMB-PROOF SHELTER is radically different from those 

on the war front. Here the “bombs” explode inside—set off by a 

remote control electric firing panel. A part of the hook-up is 
oscillographic equipment which permits the recording of firing times of 
various types of explosives. 

Such experimental work, combined with field experience, contributes 
to the tremendous fund of knowledge which Hercules has accumulated 
over the years and is constantly enlarging for the benefit of the users of 
Hercules explosives everywhere. 


HERCULES POWDER COMPANY 


INCORPORATED 


932 King Street 
Wilmington 99 ~ 2s 2° 2s » Delaware 
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An 8-cylinder 300-hp XVG, and two 6-cylinder 
600-hp KVG compressors in repressuring service. 


When introduced twelve years ago, the XVG was great because it PRESSURE 

set new standards in gas-engine-driven compressors for Oilfield and MAINTENANCE 
refinery service. Its V-angle, multi-cylinder design resulted in aston- 

ishing savings in the costs of installation, relocation and maintenance. REPRESSURING 

It also established a new high in over-all economy of operation. CYCLING 


The XVG is even greater today. During these twelve years, it has 
been used in all types of applications, and the experience gained 


GASOLINE PLANTS 
has naturally resulted in many improvements. In all parts of the GAS LIFT : 


world the XVG has proved the soundness of the V-angle design and 

4-cycle simplicity...and the ability to operate continuously under PIPE LINES 
full load for weeks and months without shutdown. It is still the REFINERY SERVICE 
compressor in the 75- to 300-horsepower size range. 





The larger KVG compressor was introduced to meet the demand 
for compressors of larger capacity, and many units are now serving 
the synthetic-rubber and aviation-gasoline programs. It, too, is a 
great machine because it extends the outstanding features of the + n-ton 6 onal 
smaller machines to the 600- and 800-horsepower sizes. The KVG compressor problem, our 
operates with a fuel economy of 9500 btu or less per horsepower-hour. engineers will be pleased to 


Ingersoll-Rand “2 


Il Broadway ¢ New York 4, N.Y. 
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Install Victaulic 


Full Flow Pipe Fittings! 
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MORE EFFICIENT FLOW...REDUCED FRICTIONAL LOSSES 
INCREASED EFFICIENCY 





You can see the engineer- 
ing difference! At your 
left on the flow diagram 
. note the long 
the wide smooth 
sweeps of Victaulic. Walls are smooth, 
true-circular with no internal projec- 
tions, no pockets. Because they can be 
swiveled and set at any angle through 
360 degrees, they act in effect as swing 
joints. You can remove them from the 





above... 
radii, 


MINING -2\ 


pat ie 


OIL ak 
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MARINE 22 


line without disturbing balance of the 
system. 

For increased pipeline delivery, 
greater efficiency and economy, install 
Victaulic Full Flow Pipe Fittings...the 
companion line of the Victaulic Coup- 
ling, fastest known way to couple pipe. 
VICTAULIC COMPANY OF AMERICA, 
30 Rockefeller Plaza, New York 20, 
N. Y.; Victaulic Inc., 727 West 7th 
Street, Los Angeles 14, California; 





MUNICIPAL 


Victaulic Co. of Canada, Ltd., 200 Bay 


Street. Toronto. 


Reg. U. S. Pat. Of. 


SELF-ALIGNING PIPE COUPLINGS 
AND FULL-FLOW FITTINGS 


Copyright 1944 by Victaulic Co. of America 
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IT LOOKS GOOD 
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HEAVY STEEL V-BELT DRIVE CRANKCASE FILTER AND 
BASE Cog-type belts BREATHER MUFFLER 
Solid support for prevent slippage. Totally enclosed... Keeps dirt out... 
motor and Operates through Increases * 
out. Reduces noise. 
NATIONALLY SEMI-STEEL BALL-BEARING 
KNOWN MOTOR CYLINDERS COMPRESSOR 
Service anywhere Carefully honed Reduces friction . . 
Dependable and and lapped. Requires no 
efficient. adjustment. 


Ask the Ingersoll-Rand jobber for complete information. 
Ingersoll-Rand Company, 11 Broadway, New York 4, N. Y. 


Ingersoll-Rand 


3-482 
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NICHOLSON 


Model 
“IR” 


TRAPS 





~~ Provide 








FASTER DRAINAGE 
of All Air Systems 


THE NICHOLSON MODEL “JR” COMPRESSED 
AIR TRAP, for automatically draining air separators, after- 
coolers, receivers, etc., is weight-operated. Therefore the 
valve opens wide, instantaneously, permitting full, positive 
drainage before it closes. Intermittent, rapid opening and 
closing prevents wire-drawing of the accurately ground 
hardened stainless steel valve and seat. Large capacity. 
Water-sealed discharge valve. Welded stainless steel float. 
Bulletin No. 341. 


w.H. NICHOLSON a co. 


= —180 OREGON ST., WILKES-BARRE, PA.=— 
Valves , Traps , Steam Specialties 




































Small arbor press to | 


crimp wire, powered i 
by a small Model A . 


NOPAK Cylinder mount- 
ed on hinged base. 


Hand and air power 
both are used in this 
dual press equipped 
with 10” NOPAK Model 


E Cylinder. 


NOPAR 


ALVES and CYLINDERS | 
DESIGNED for AIR or HYDRAULIC SERVICE 
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Representatives in Principal Cities 






















STEP-UP 
BRUSH PRODUCTION 


With new machinery and experienced. 
help hard-to-get ... the war-time de- 
mand for circular wire brushes creat- 
ed a real problem for The Milwaukee 
Brush Mfg. Co. »Modernization of 
existing equipment was the happy 
solution . .. increased production ten- 
fold with only twice as many workers. 
A vital step in this modernization was the ap- 
plication of air cylinder power to various types 
and sizes of arbor presses which perform many 
of the holding, clamping and squeezing opera- 
tions in assembling these brushes. Altogether, 
nearly twenty machines were converted to air 
operation. Foot control valves leave the oper- 
ators’ hands free to manipulate tools, dies and 
parts for speedy assembly. 





Perhaps some of your machines can be mod- 
ernized through the application of air or hy- 
draulic power. NOPAK Cylinder Bulletin 82 
can help you decide. Write for it. 

GALLAND-HENNING MFG. CO. 


2759 S. 31st ST. MILWAUKEE, WIS. 


A 4552-15H-A 
Apv. 27 





















































For Compressed Air 


This new unit effec- 
tively eliminates 
moisture, oil and 
scale from com- 
pressed air lines. 
Pur-O-fier utilizes 
the principle of cen- 
trifugal force to 
separate entrain- 
ments from purified 
air. Once installed it 
requires absolutely 
no maintenance. 
Penstar Tru-Bond 
oiless bearing guar- 
antees long, trouble- 
free operation. 
Manual or automatic 
drains provided. 

















Patent 
Aggies 





THREE MODELS AVAILABLE—A-1 will 
accommodate volumes from % to 5 
cu. ft. A-2, volumes from 10 to 35 cu. ft. 
A-4, volumes from 35 to 100 cu. ft. 


volumes above this range. Pur-O-fier is 
the only standard unit that can be engi- 
neered to meet any air volume for regular 
ofr intermittent service. 


Seoens shows turbo-rotor, 


shroud and 


velocity. 


baffles. The design 
of the baffles precludes the pos- 
sibility of capillary action of 
entrainments resulting from high 


Multiple units are recommended for 


BIRD-WHITE COMPANY 
3120 West Lake Street, Chicago, illinois 








HOMO-FLEX 
with FLEXLASTICS* and balanced, engineered constructig 


——geletaceel Gondoch\p HOS 


gation and expansion are other advantages, 
*The term FLEXLASTICS is a MANHATTAN trade 
52nd YEAR mark. Only MANHATTAN can make FLEXLASTICS. 


















Condor Homo-Flex Air Hose is a new type hose—rugged, 
light in weight and flexible . . . it will not kink, coil or twist, 
Made with a thick inner tube to resist the deteriorating 
effects of oil and coupling wear. Has super-strength cords 
embedded in FLEXLASTICS* to form the Strength Members 

. and a heavy, abrasion-resisting cover of FLEXLASTICS* 
to give Condor Homo-Flex Air Hose great strength and 
resistance to high working pressures. 


Practically inseparable cover and plies; iiniform inside 
and outside diameters; and resistance to elon- 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC. 
Executive Offices Passaic, New Jersey 
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Here’s an up-to-date AMERICAN guide on 


CENTRIFUGAL PUMPS 


and BLOWERS 


By AUSTIN H. CHURCH, M.E. 
Sce.M., Associate Professor of Ma- 
chine Design, New York University 
Supplying basic design theory, con- 
struction and application in use to- 
day—this long-awaited book is a 
modern work in English on centrif- 
ugal compressors and blowers— 


written from the American viewpoint. It presents es- 
sential time-tested material and methods that explain 
standard practice—plus basic information* needed to 
understand and apply new theories as they develop. 


CONTENTS INCLUDE: 

¢ Principles of Fluid Flow -« Basic Theory of 
Pumps and Blowers « Specific Speed and Effi- 
ciency of Pumps - Performance Curves and 
Cavitation of Pumps « Design of Radial-Type 
Pump Stage « Other Pump Impeller Types « 
Pump Details and Materials ¢« Pump Applica- 
tions and Selection « Pump Installation, Oper- 
ation, and Test «¢ Thermodynamic Principles 
° Classification and Performance Curves of 
Blowers «+ Design of Radial-Type Blower Stage 
¢ Construction Details of Blowers -« Blower 
Applications « Regulation of Blowers ¢« Blower 
Installation, Operation and Test «¢ Disk Stresses 
¢ Critical Speeds. 

308 Pages $4.50 


ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. waaay 
440 Fourth Ave., New York 16, N. Y. 

Please send me on ten days’ approval a copy of Church’s CENTRIFU- 
GAL PUMPS AND BLOWERS. At the end of that time, if I decide 
to keep the book, I will remit $4.50 plus postage; otherwise I will re- 
turn the book postpaid. 








| @ Sensitive for immediate response and close regulation. 


| @ Many thousands in use on U. S. Naval and merchant 








SAFETY AND 
RELIEF VALVES 


@ Designs based on actual field experience and require- 
ments . . . built for the service, not adaptation of other 
designs. 


Full flow valve bodies with large passages to minimize 
back pressure. Precision machine tolerances .. . rigor- 
ously inspected and throughly tested. 


marine vessels and stationary installations. 


@ Every type .. . for every purpose . . . to all code re- 
quirements, including Navy, ABS, and other applicable 
specifications. Open and enclosed springs . . . portable 

pops, boiler safetys, liquid reliefs for all liquids, packed 
and unpacked types. 


@ izes 2" to 8” ... pressures to 600 pounds. 
BULLETIN ON REQUEST 


FARRIS ENGINEERING COMPANY 


354 Commericial Avenue Palisades Park, N. J. 
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BLOw-8Y in a Diesel is a costly waste of 


fuel. This leakage of compression through 
the gap openings of ordinary rings past the 
piston, also beaks down the essential oil film 
on the cylinder walls which accelerates cylin- 
der and ring wear. 


For positive and lasting seal of compression, 
install COOKTITES—they eliminate blow-by 
because there are no gap openings through 
which the gas can escape and they continue 
. function as gapless rings throughout their 
ife. 


The ever increasing use of COOKTITES, since 


their introduction in 1930, is evidence of 


their success. As one engine builder put it re- 
cently”... Since installing COOKTITES the 
engine develops more horsepower than it did 
when new. 


Your Diesel, too, if it is an industrial size en- 
gine, will operate much more efficiently after 


the installation of COOKTITES. Usually, only 
two COOKTITES per piston will do the trick. 


. . 4l 41 
So,: in preparing “Specs” to cover orders for 
replacement rings—or for a new engine— 


specify COOKTITES. 


COOK'S engineers will gladly assist you in 
selecting the correct ring‘combination for your 
specific condition. Your inquiries are invited. 


C. LEE COOK MANUFACTURING CO. INCORPORATED, LOUISVILLE, KY. 
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Sea ng Pressures 
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wire rope blocks 
Standard Duty 


For average work which 
includes most of the 
service in industry and 
construction. 


Heavy Duty 


For extremely heavy 
construction and erec- 
tion work. 


MODERN DESIGN 
RUGGED CONSTRUCTION 














a 
& DERRICK CO. 


SAINT PAUL 1, MINNESOTA 
CHICAGO SAN FRANCISCO NEW YORK 







































There Is No wong arg d Air Condition So Bad 
In Any eee. hat We Cannot Correct and 
ompletely Remedy 


WATER removed from AIRLINES 
AUTOMATICALLY~ 7 
with the MURPHY SEPARATOR 


AIR OUTLET 
, 





AIR 
INLET 
P 


@ WATER EXHAUST 


Sizes 2" To 4" PIPE 
Literature and Prices on request 


RESULTS - - - GUARANTEED | 
NO ABSORBENTS-NO CHEMICALS |, 
AFTERCOOLERS - - - SPRAYERS 


JAS. A. MURPHY & CO. 


HAMILTON, OHIO 














A hundred thousand NORGREN units are helping & 
air tools stand up to the beating of 3-shift production. 
They're doing more! NORGRENS guarantee you 
maximum power from every air tool; maximum man- 
hour output. 





NORGREN Lubro- 
Control UNITS (1) 
Clean the air; (2) 
Regulate pressures; 
(3) Inject exactly 
enough oil into air 
stream to maintain a 
film on every moving 
part. 


Check wear during use. 
Prevent destructive 
corrosion when idle. 


Get Catalog 400 





Cc. A. NORGREN CO., DENVER, COLO. 
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IN AIRCRAFT 


..- OC 
FOR YOU! 


Powerful worm drive means greater hose- 
clamping force, tighter joints, no leakage 
under high pressures, no loosening from 
vibration. Long take-up means greater 
usefulness, easy re-tightening. High 
Y strength and durability. Army-Navy 
| \, \\ approval for severe aircraft serv- 
\s ice means greatest dependabil- 
\\\\ 


ity for your requirements. 
\\\ \ \ : \ . ' hj J 
\ letin today! g tj; 


\ Write for descriptive 
\\\ ee: 
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HOSE CLAMPS 


AIRCRAFT STANDARD PARTS CO., 1771 19th AVE. ROCKFORD, it 










“‘Aero-Seal” Bul- 
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EVERY TYPE, 
EVERY KIND, 


STARTERS 


FOR EVERY 


MACHINE APPLICATION 


Advantages of 
Combination Starters 


1. 50% reduction in mounting time—You 
mount only one device, not two. 


2. 40% reduction in wiring time— 
Connect to only 9 terminals, not 15. The 
switch and starter come connected. 


3. Sure safety—Cover cannot be opened 
while power is on the starter. 


4. Reliable motor protection — Protection 


CO MBIN ATION devices co-ordinated at factory. 
5. Saving of wall space—The one device 


takes less space than two. 


Improved ‘plant appearancte—Single, 
streamlined case; less open wiring and 
conduit. 


Whatever your plant’s operating con- 
dition, you can get a suitable G-E com- 
bination control. This means a motor- 
circuit switch (with short-circuit protec- 
tion) and a magnetic starter—in one, 
compact, easy-to-mount unit. 


Write today for more information 
about these combination starters. Our 
engineers will be glad to help you select 
just the right starter for your applica- 
tion. General Electric Company, Schenec- 
tady 5, N. Y. 


DEPENDABLE .. . ATTRACTIVE 
IN APPEARANCE . . . DESIGNED 
TO BLEND WITH MODERN 
MACHINES 


KFORD, IL 


MAGAZINE 





Suitable for general-purpose 
indoor applications where 
atmospheric conditions are 
normal. 


Made for corrosive atmos- 
pheres and hazardous loca- 
tions. All arcing parts and 
terminals (of forms for haz- 
ardous locations) are at least 
six inches under oil. 


Buy all the 


For use in steel mills, cement 
mills, and other locations 
where the dust content of the 
atmosphere is heavy. 


BONDS you can—and keep 


Designed to withstand inter- 
nal explosions. The flanges, 
which are securely bolted on 
all sides, are ground to toler- 
ances which will not permit 
the escape of gases. 


all you buy 


Suitable for outdoor use, and 
for damp places indoors, 
such as dairies, breweries, 
and ship docks. 


GENERAL {& ELECTRIC 
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R-C Unloader Pilot Valves (plain or strainer type) are standard 
on many leading compressors . . . installed as replacements on 
thousands of compressors in all parts of the U. S. A. and over- 
seas. The R-C valve—positive in 
action—cannot chatter . . . it’s al- 
ways in open or closed position. 
Adjustment is provided for any un- 
load-to-load range from 3% to 
30% of maximum receiver pres- 
sure. Install an R-C Unloader Pilot 
valve—let performance prove its 
value. Specify air pressure and 
range of on-and-off operation de- 
sired. Write for price and recom- 
mendation. 








R.C. PILOT VALVE 
STRAINER TYPE 


R. CONRADER CO. 


1207 FRENCH STREET ERIE, PA. 


PILOT VALVES for Portable and Stationary 
Air Compressors provided with Unloaders 








Like the WORLD FAMOUS KOH-I-NOOR DIAMOND, 
KOH-I-NOOR PRODUCTS have long been famous for 
their outstanding qualities. Whatever is required in 
rol-taleall in ol-lacelaislelale-Mn callie ol-Mecellere Mela Mmelt] am-> (a-1 ol ilolale)| 


quality lines. 


Send for your copy of our catalog 


KOH-I-NOOR PENCIL COMPANY, INC. 


BLOOMSBURY, N. J. 
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sands of tools and 


Through the proper application of centrifugal force, the 
| Aridifier thoroughly and continuously removes mois- 
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CUT BABBITTING COSTS wit 
Babbitrite, the SAFE Babbitt Retainer! 


© Babbitrite eliminates lost time and delays due to blow. 
outs, melting, leakage, injuries. 


© Babbitrite “sticks-to-the-job” under all working conditions 
- « - has greater strength of body. 

© Babbitrite eliminates mixing time, is always ready-for-use, 
does not dry out or harden — yet remains moisture-free; 
may be re-used 100 times or more. 


® Babbitrite does not “hlow out” because it does not contain 
or absorb moisture to generate steam. 


© Babbitrite is also used in casting low-melting alloys, in 
heat treating, in product cleaning and finishing. 


Write for Liberal Sample 


PRODUCTS MFG. CO. 
517 E. BUFFALO STREET 
Misle-y0-) OOS MILWAUKEE 2, WIS. 


A 4478-Y%4A 








The useful life of thou- 





equipment parts has 
been shortened and finished prod- 
ucts in appalling volume have been 
scrapped because air was used as it 
came from the compressors or the air cleaning method 
employed effected only partial removal of contamination. 


é é 
WET DIRTYTaip RAIN 


ture, oil, dirt and fine scale from compressed air. Write 
for Bulletin 543. 


LOGAN ENGINEERING CO. 
4911 Lawrence Ave., Chicago 30, Illinois 


Jevn ARIDIFIER 


Air 





Dries and Cleans Compressed 
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8-456 


Novemper, 1944 


 & 


* 


THE END OF THE LINE 


When our enemies look frantically aloft 
at the screamirjg Dougids Dive Bombers 
descending upgn them with a lethal load 
of destruction, they know it is the end of 


3 


the line for the 

Bock in sunny California at the El 
Segundo plant, these newly assembled 
Douglas SBD’s bre pulled to the end of 
the line by a compact, powerful, air- 


te 


motor hoist. The® anothetI-R air-powered 
hoist with a capacity of 10,000 pounds 
lifts the plane from its jdolly car. 

These are but two of many applica- 
tions of compressed air Gnd air-operated 
machinery that help spéed the planes to 
our men on the jwar fronts. 

Ingersoll-Ran@ Induétrial Air Motor 
Hoists are built in twelve sizes with 
capacities ranging from 300 to 20,000 
pounds. They feature —+ automatic brake 
— graduated reversing; valve — positive 
lubrication and gutomatic up-and-down 
stop for safety. | t 

Our Engineers, are available to help 
you make a seleftion. | 
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in mining, too, only with 
the best equipment can 
you hope to realize your 
production peak. With 
job-fitted, field-proved 
Bucyrus-Erie placer 
dredges, mining shovels, 
blast hole drills you 
know you have ma- 
chines on which you can rely for top-speed, top- 
output performance under the toughest conditions. 
Behind every Bucyrus-Erie unit is more than 60 
years of ‘know how”, of designing and building 
machines to do your work with greatest efficiency. 


Plan now fo include Bucyrus-Eries in your postwar 
equipment. With Bucyrus-Eries you'll profit most 
— because you'll have the best. 


Bueyrus-Erie 


SOUTH MILWAU Kee 





‘ 


Utter destruction of the 
enemy is “top produc. 
tion”’ in the battle zones, 
That's a job requiring 
the best in men and 
equipment — getting 
there first with the most 
is no longer enough, 


ae % 
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1. longest gas pipe line 
since 1932, built by Tennessee Gas and Transmis- 
sion Co., extends from Corpus Christi, Texas to 
Cornwall Station, West Virginia, a distance of 
1265 miles. 

Along the line seven compressor stations main- 
tain the pressure in the 24-inch pipe which is 
designed for an operating pressure of 750 pounds. 
All of these stations are completely equipped with 
Maxim Silencers as shown above on the Bernard, 
Texas, station. 

Wherever there is need for silencing, on engine 
exhaust, compressor intake, blowers, steam or air 
discharge, Maxims can be counted on to give long, 
trouble free service. Maxim engineers will be glad 


to work out the best solution to your particular 
problems. Illustrated bulletins on all types of 
Maxim Silencers are available and will be sent 
promptly on request. Simply write to the address 
listed below, giving details of the job you want 


to do. 
kk & Oe 


A new development, Maxim Heat Recovery 
Silencers, provide in addition to silencing, the 
recovery of waste exhaust heat to produce 
steam or hot water for heating or processing 
operations. Heat Recovery Silencers are described 
in Maxim Bulletins WH-100, WH-101, WH-102 
and WH-103. 





THE MAXIM SILENCER COMPANY 
85 Homestead Ave., Hartford, Conn. 


MAXIM 











Timken Tapered Roller Bearings assure maximum 
anti-friction performance in compressors as they do in industrial 
equipment of every sort. That means they do more than eliminate 
friction and wear. It means also, that they carry radial loads, thrust 
loads and both together in any combination; resist shock; and hold 


moving parts in correct and constant alignment. 


These qualities combine to help produce smoother operation, greater 


endurance, lower maintenance and longer compressor life. When you - 


specify ‘‘Timken Bearing Equipped” you are q 


sure of getting anti-friction advantages in 


full. The Timken Roller Bearing Company, TIM KEN 


Canton 6, Ohio. TAPERED ROLLER BEARINGS j 





